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Tue ANSWERS are in a new 8-page hand- 
book prepared by Armstrong! Only thing of 
its kind, this manual explains why it is im- 
portant to use dependable traps that are 
properly sized and that will discharge con- 
densate and corrosive incondensable gases at 
steam temperature; tells how to select traps 
by the BTU Method and the Condensate 
Weight Method; includes tables of BTU out- 
puts of the heaters produced by 24 different 
manufacturers; discusses heater manufactur- 
ers’ recommendations on types of traps to 
use and methods of installation; and includes 
tables and charts for working trap selection 
problems. 


Anyone is welcome to a copy of this help- 
ful guide to better unit heater performance. 
Address your request to: 


ARMSTRONG MACHINE WORKS 


846 Maple St., Three Rivers, Michigan 





HOW TO SELECT 


UNIT HEATER TRAPS 


To obtain full BTU output 


2. To insure continuous service 


To avoid corrosion 
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Armstrong Traps 
for Unit Heaters: 


Side inlet or bottom 
inlet styles to save 
fittings and labor. 
For any pressure, any 
return system. De- 
pendable. Don't leak 
steam. Save fuel. 
Keep heaters hot! 
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THIS MONTH'S COVER 


Restaurants and night clubs realize the importance of comfort 
air conditioning as a means of attracting customers during the 
summer. In designing cooling systems for such places, it is 
important to understand how to make heat gain calculations. See 
page 85. Photograph, Courtesy Billy Rose’s Diamond Horseshoe, 
New York City. 
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MORE FEATURES 


~ THAT REALLY COUNT: 
IN THESE 
STURTEVANT HEATERS 


Why? Because these heaters are the most efficient heater to fit your par- 

product of the combined experience of _ ticular needs. For years of uninter- S: 
two great leaders—Westinghouse in — rupted heating service, get in touch sti 
electricity; Sturtevant in heating and — with your nearest Sturtevant office, or, H 
ventilating. This means, too, that you write Westinghouse Electric Corpora- § © 
get undivided responsibility, superior tion, Sturtevant Division, Hyde Park, in 
performance and a wide range of capa- _— Boston 36, Mass. bu 
cities to choose from — assuring the to 
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Washington News 


LORING F. OVERMAN 


i] 


ULY was construction month in Washington for the 

building industry and its countless components— 
including heating, ventilating and air conditioning— 
with one multi-billion dollar program signed into law 
by the President, with two others given the go sign 
by Congressional committees, and with a fourth 
dumped into the Senate and House hoppers for early 
consideration. 

Signed into law on July 15 was the Housing Act of 
1949, authorizing Federal assistance in slum clearance, 
public housing, farm housing, and housing research. 

Unanimously approved by the Senate Public Works 
Committee on July 22 was a proposal to authorize 
$100 million to assist states in advance planning of 
public works. This bill, while it has a long road to 
travel before final passage, is not considered contro- 
versial and has a chance of getting by before Congress 
<djourns. It is of considerable interest to readers of 
this column because of the type of construction con- 
templated. The bill would authorize the General 
Services Administration to make loans to states and 
their publie works agencies to finance surveys, archi- 
tectural studies, economic investigations, designs, and 
other preliminary actions for public works projects. 

Also unanimously approved by the House Armed 
Services Committee was the $614 million military con- 
struction program. The committee will seek immediate 
House action on the bill, which authorizes military 
construction in and outside the United States, and 
includes more than 7,500 family housing units to be 
built on military posts at a cost of $150 million. This, 
too, would be permanent construction of a type in- 
tended to attract officer and enlisted personnel now 
said to be shying away from military service because 
of difficulty in securing suitable family accommoda- 
tions adjacent to military posts. 

Fourth of the measures of interest to the construc- 
tion industries were identical bills introduced in the 
Senate by Senator Sparkman of Alabama, and in the 
House by Representative Spence of Kentucky. These 
bills, long and detailed in their provisions, concede 
that the Housing Act of 1949 takes care of the low 
income groups, so proposes that something be done 
for the moderate-income folks. 

The measure (H.R. 5631 and S. 2246) propose, 
among other things: 

To liberalize and extend the present system of mort- 
gage insurance by the Federal Housing Administra- 
tion, including Title I (modernization and low-cost 
housing in outlying areas); Title II (urban housing), 
and Section 608 (multi-family housing). 

To remove certain limitations on the purchase of 
Mortgages from private lending institutions by the 
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Federal National Mortgage Association, a federal 
agency. The effect would be to facilitate the flow, by 
indirection, of federal money irto private home build- 
ing. 

To liberalize home loan guarantecs by the Veterans 
Administration and to authorize direct lending to 
veterans by the Veterans Administration if private 
investment funds at 4% interest are not forthcoming 
in adequate quantities. 

To establish a new division in the Housing and 
Home Finance Agency, to be known as the Cooperative 
Housing Administration, with a fund of- $1 billion for 
direct federal loans, at 3% for 60 years, to cover the 
full cost of cooperative housing projects. Rents, in- 
come limitations on tenants, design standards, etc., 
would be controlled by the federal government. Coupled 
with this is a liberalization of existing loan insurance 
for cooperatives through the FHA. 

To provide for transfer to local public housing 
agencies, for use in the government low-rent housing 
program, of 120 listed permanent war housing projects 
built under the Lanham Act, upon formal request by 
local governments; for the sale of other permanent 
war housing units, and for the sale or demolition of 
temporary Lanham Act housing. 

To provide $300 million for direct loans to educa- 
tional institutions for construction of student and 
faculty housing. 

There seems a likelihood that many of the provisions 
of this fourth measure will beat the adjournment 
deadline, for it continues many of the existing func- 
tions of the present Housing and Home Financing 
Agency. That this may have been anticipated by Con- 
gress is indicated by the fact that the Housing Act 
of 1949, Title II, provides for temporary extension 
(through August 31, 1949, pending further action by 
Congress) of FHA’s Title I and Section 608 mortgage 
insurance operations; also for a $500 million increas2 
in its Title II authorization. The extension under 
Title I relates to small loans for alteration, and im- 
provement and new construction, and under Section 
608 to rental housing. The increase in insuranc? 
authorization applies to all types of housing under 
Title II, owner-occupied, small and large scale rental 
and sale housing, including cooperative housing. 


Housing Act Sounds Good 


As explained by Walter Royal, public relations officer 
of the Housing and Home Finance Agency, the new 
Housing Act of 1949, signed by the President, sounds 
very logical and realistic. Recalling the bitter floor 
fights in the House and Senate, with “socialized hous- 
ing” a frequently used term, Mr. Royal’s explanation 
leaves the impression that the new program may not 
be so bad after all. 

He stressed again and again that projects must be 
originated at the local level, that the local architect 
and engineer will presumably be sufficiently alert to 
be in on the planning stages and that local public hear- 
ings will determine the need for proposed projects and 
determine whether or not they are considered by pri- 
vate industry to be within its field. He also explained 
that, once a project is authorized and under way, all 
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WATER HEATERS in the NE 


CRAM & FERGUSON CO., Boston @ Architects 
BUERKEL & CO., Boston @ Heating Contractor 
P. W. DONOGUE CO., Boston @ Plumbing Contractor 
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TEMPERATURE CONTROL 


helps pay bigger dividends to policyholders of 
New England Mutual Life Insurance Co. 


Saves Fuel and Prevents OVER-heating—Fuel savings alone often 
pay back the cost of Powers regulators on water heaters 3 to 6 
times a year. They put an end to hot water complaints. 


Users Report 15 to 25 Years of Dependable Service—Because of 
their simplicity of design and durable construction Powers 


regulators are famed for their year after year low cost, trouble 
free service. 


Complete Line of Controls—Self-acting and water operated regu- 
lators and air-operated indicating and recording controllers for: 
INSTANTANEOUS HEATERS e FUEL and CRUDE OIL HEATERS 
TWO-TEMPERATURE SERVICE HOT WATER SYSTEMS 
JACKET WATER IN COMPRESSORS, DIESEL and GAS ENGINES 
INDUSTRIAL PROCESSES 


When You Need Help on your problems of temperature and 
humidity control take advantage of our 58 years of experience 
in this field . . . Contact our nearest office. 


CHICAGO 14, ILL., 2712 Greenview Ave. e NEW YORK 17, N. Y., 231 East 46th Street 
LOS ANGELES 5, CAL., 1808 West Eighth Street @ TORONTO, ONT., 195 Spadina Ave. 


THE POWERS REGULATOR CO. 


OFFICES IN SO CITIES ec SEE YOUR PHONE BOOK 


Over 55 Years of Temperature and Humidity Control 


BOSTON 
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steps in planning and construction will be accomplished 
{hrough regular trade channels as a result of com- 
petitive bidding. 








Not New, Just Bigger 


“There is nothing very new about the Housing Act 
of 1949,” said Mr. Royal, “for it merely takes up in 
1949 the old USHA program originated in 1937 and 
interrupted in 1940 by the defense program. There 
js one important difference—slum clearance is to be 
handled as a separate project by the Housing and 
Home Finance Agency, while low-rent housing is to 
be handled separately by the Public Housing Admini- 
stration. 

“Under the old USHA plan slum clearance and low- 
rent housing were handled together, with the require- 
ment that areas cleared of substandard housing were 
customarily replaced, on the same site, with new low- 
rent housing. Current thinking is that the slum areas 
themselves—usually in locations not well suited to 
housing—can, in many cases, be cleared of b<low-stand- 
ard housing and devoted to other and more logical 
purposes. The law provides, however, that provisions 
must be made for persons displac:d by slum clearance 
programs, but, not necessarily on the same site.” 


- 


Slum Clearance Example 


Under the new law, Title I—Slum Clearance and 
Community Development and Redevelopment — $1 
billion is provided in loans over a five-year period to 
finance the planning of local projects, to acquire land 
through purchase or condemnation, and to clear the 
site for re-use. These loans would be repaid to the 
Federal Government from the proceeds of sale or lease 
of the cleared site. Also authorized is $500,000,000 in 
Federal capital grants over a five-year period to meet 
losses involved in connection with slum clearance oper- 
ations. 

Mr. Royal explained that these loans and capital 
grants are available only to local housing authorities, 

. 472 of which have been authorized by law in 42 states. 
Action to make the other states eligible are contem- 
plated soon in Oklahoma, Kansas, Iowa, Utah, Idaho 
and Wyoming. 

“Let us assume,” said Mr. Royal, “that the Omaha 
housing authority proposes to clear 10 square blocks 
near the packing houses. After hearings decide the 
froposal desirable, they can borrow from the Federal 
Government the funds to engineer the project and to 
determine costs and to make recommendations as to 
suitable uses for the cleared area. Step 2, having the 
plan, additional loans can be secured to acquire and 
clear the site. Step 3, the area is now cleared—ready 
for use by the city for a park or other public area, 
or to be sold or leased. Perhaps the cost of acquiring 
and clearing has been $1,000,000, but the returns from 
sale or lease only $500,000. The HHFA will then make 
a capital grant, or subsidy, covering two-thirds of the 
deficit. 

“At this point the local construction industry comes 
into the picture, with a cleared site ready to be handled 
in the usual way, depending upon the use to be made 
of the property.” 

Title III of the law (Title II extended certain FHA 
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mortgage provisions through August 31, 1949) amends 
the United States Housing Act of 1937 by authorizing 
Federal contributions and loans for local programs in- 
volving not more than 810,000 additional units of low 
cost public housing over a six-year period. The Public 
Housing Administration may authorize local authori- 
ties to commence construction of 135,000 units each 
year. The President, however, is authorized to accel- 
erate the program to not more than 200,000 units per 
year or to retard the program to not less than 50,000 
units per year, subject to the total authorization of 
810,000 units; if it is determined that such action is 
in the public interest. 


Public Housing Example 


“For example,” Mr. Royal continued, “let us suppose 
that in clearing its 10 square blocks, the Omaha 
«uthority found it would eliminate 1,000 living units. 
It would be necessary to replace substantially the same 
number, possibly on the same site, but more probably 
on some other site more suitable for residences. The 
Omaha authority will then make its needs known to 
the Public Housing Administration, which is author- 
ized to make loans amounting to $1,500,000,000 for 
project planning purposes, to secure temporary notes 
sold by local authorities to investors, and to make per- 
manent loans for any part of the permanent financing 
not covered by the sale of bonds to investors. 

“Assuming that the 1,000 units are constructed at 
a cost making it necessary to charge $60 per unit to 
amortize, but that the low-income group for whom the 
project was intended can pay only $20 per month, there 
would be a deficit of $40 per month per unit. The 
Federal Government would pay approximately half of 
this monthly deficit as a capital grant subsidy for the 
entire amortization period—40 years. The amount of 
the Federal subsidy is limited to a percentage of the 
ievelopment cost of the project, and the total amount 
of subsidies may not exceed $308,000,000 per year.” 

In its explanation of the new program, the Housing 
and Home Finance Agency takes pains to point out 
that the new public housing program will not compete 
with, but will contribute to private building. 

“The program,” says an HHFA release, “will not 
compete with standard housing—just with slum hous- 
ing. The system of income limits for occupants and 
the gap between public and private housing insure 
that public housing will serve only those families who 
cannot afford even the cheapest of the adequate hous- 
ing provided by private enterprise. Since the tenants 
of public housing will be families who cannot afford 
standard housing, they are not a part of the market 
that private housing serves. 

“All construction is done by private contractors who 
get the work by competitive bidding. This means busi- 
uess for private architects, engineers, materials man- 
ufacturers and suppliers. Since the projects will be 
financed in large part by private borrowings, this 
means business for bankers and investors. Other busi- 
nesses in the community stand to gain because the 
tenants of public housing, paying rents commensurat?2 
with their incomes, will have enough money. left over 
for such essentials as food and clothing.” 
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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 


JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump fo the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 


62 


AUGUST, 1949, HEATING AND VENTILATING 











Practical Dehumidification of 
Warehouses 


MAX F. MUELLER 


The Davison Chemical Corporation 
Baltimore, Maryland 


This article will discuss ihe problems involved in 
determining the sources of the moisture loads, the 
methods used to elim:nate or reduce them, the prac- 
tical application of corrective measures to existing 
structures, correct designs for new construction and 
the selection of proper dehumidification equipmert. 


HE dehumidification of large working or storage 

spaces, such as warehouses, to prevent corrosion 
and general moisture damage to the stored materials, 
presents unique problems which are not present in 
designing a lay-out for comfort air conditioning. In 
the latter case, summer conditions may require the 
maintenance of an atmosphere at, say, 60° RH and 
75F for comfort considerations and in the winter 
time heating will be required, possibly with humidi- 
fication of the air to provide maximum satisfaction. 
In dehumidification for preservation or industrial 
reasons, approximately 40°. RH is maintained 
throughout the year, with no regard to the dry bulb 
temperatures that naturally occur. 

It is recognized that rust and corrosion, as well as 
fungus growth, are reduced to a practically negligible 
point in atmospheres which are below 406 RH. Un- 
fortunately very little experimental evidence is avail- 
able which would indicate how high the relative humid- 
ity could be before corrosion will start. It is known 
that each metal or alloy has a critical humidity, which 
is well under saturation, below which the rate of 
attack is relatively slow, and above which corrosion 
proceeds rapidly. Samples exposed for prolonged 
periods of time at 50°. RH in clean filtered air showed 
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no visible change and it is now believed that the metal 
develops an invisible film, which may be an oxide, 
which has a protective effect. It is definitely known, 
however, if the average humidity of a space is held 
below the 40°% level that a satisfactory preservation 
of materials will be obtained. Certain fundamental 
concepts must be understood before dehumidification 
can be correctly applied, and are discussed briefly in 
the following paragraphs. 

The water to be removed by dehumidification from 
a storage space, so that proper preservation conditions 
may be established and maintained, has two major 
sources. The first is the excess water initially in the 
stored materials, which is termed residual water; 
the second source is the water received from the sur- 
rounding atmosphere and which enters the space 
through breathing or leakage, unless a hermetically 
sealed space is assumed. 

All materials have the capacity to hold and give 
up water to some degree. Everyone is familiar with 
the ability of wood to change in water content since 
changes result in shrinking or swelling of the lumber, 
a phenomenon which is observed frequently. From 
this analogy to wood it is easy to understand that 
all fibrous materials such as cloth, leather and paper 
would undergo similar moisture changes. In addition, 
the surfaces of non-hygroscopic materials, such as 
metal and glass, adsorb water, following the same 
general laws as those for the more commonly accepted 
hygroscopic substances. In this latter case, however, 
the amount of water involved is small. Materials and 
surfaces may be dried, that is, give up their adsorbed 
water by subjecting them to an atmosphere having a 
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low relative humidity, because desorption of water 
takes place whenever the vapor pressure of the water 
in the materials rises above the partial pressure of 
the water vapor of the surrounding atmosphere. Actu- 
ally, the amount of water in a material exposed to 
normal weather air is continually changing because 
the moisture content of the air, and hence the partial 
pressure of the water vapor, varies constantly and 
in addition the temperature of the air is also changing. 

The amount of water that a given space can hold, 
as a maximum, varies greatly with temperature, dou- 
bling for every 18F to 20F increase in temperature in 
the normal range. To maintain a fixed percent of 
that maximum (i.e., a fixed percent relative humidity) 
over a range in temperature would therefore also re- 
quire doubling the actual water content of the space 
for each 18F to 20F increase in temperature. To 
put this another way, increasing the temperature 
of air 18F to 20F without increasing the moisture 
content would cause the percent relative humidity to 
drop to half the original value. In corrosion control, 
this result of an increase in temperature would be 
of no concern, since if a satisfactory percent relative 
humidity existed before the temperature change, the 
lowered percent relative humidity following the in- 
crease would be even more safe. However, if an 
equal temperature drop took place, from a safe initial 
percent relative humidity to double the original value, 
at that level there would be at least a danger, if 
not a certainty, of corrosion. This is the usual con- 
ception of the complete phenomenon accompanying 
temperature change in preservation by dehumidifica- 
tion, and in the past it has been common practice to 
supply sufficient excess dehumidification capacity so 
that the materials will be safe at the lowest anticipated 
temperature. 


Vapor Pressure 


Fortunately, the foregoing description, while true, 
is incomplete. The change in vapor pressure of the 
water in stored materials accompanying temperature 
changes compensates for the change in relative humid- 
ity to approximate an isopsychric condition in the 
atmosphere. An isopsychric condition is defined as 
one in which there is no change in relative humidity, 
regardless of the amount of temperature change. As 
the temperature drops, the cooling of stored materials 
causes them to adsorb additional water from the sur- 
rounding atmosphere. This reduces the partial pres- 
sure of the water vapor in the atmosphere and holds 
the relative humidity close to an isopsychric condition. 
In practice, a drop in temperature in a space will 
usually result in a temporary increase in percent rela- 
tive humidity, since the temperature drop must first 
take place in the atmosphere before the materials can 
cool and the water vapor flow between materials and 
atmosphere cannot take place until after the materials 
have changed temperature. In a warehouse, where 
a tremendous volume of space is involved, this effect 
is not as noticeable as it is in a small package or con- 
tainer; because the large amount of stored materials 
act as a temperature leveler, to produce a fly-wheel 
effect. 

To illustrate the application of dehumidification to 
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a large space, the discussion which follows will show 
the problems connected with a large warehouse, say, 
of 120,000 sq ft of floor space and a gross volume of 
3,000,000 cu ft. Assume this warehouse to have a 
concrete floor, walls of tile and brick construction and 
wooden roof sheathing supported by wood trusses on 
wood posts. The interior may be divided into six 
bays, separated by tile firewalls, in each of which 
are two large doors. A typical warehouse is illustrated 
at the head of this article and in Fig. 1. In the ex. 
ample which follows, a 30% RH level has been assumed 
(rather than 40°) to provide a suitable safety factor. 

The main sources of the dehumidification load are 
the residual water which exists in the stored materials, 
and the water constantly being received from outside 
the warehouse, which may come from breathing, in- 
filtration or by transmission. 

The residual water exists in the building structure, 
wooden packing cases, and dunnage used in packing 
materials inside the packing cases. The amount of 
lumber in the building structure of our hypothetical 
warehouse would be in the neighborhood of 29,000 
cu ft, or 870,000 pounds of wood. 

The weight of wood in the packing cases stored in 
the warehouse will be dependent upon the method of 
storage, the height of storage, the aisle arrangement, 
and the average size of containers stored. For present 
purposes, it is assumed that 75% of the floor space 
is utilized for storage. On storage height, the maxi- 
mum possible height of storage would be within 3 
ft of the roof so that sprinkler heads and light fix- 
tures are cleared. Combining all the restrictions, the 
total usable storage volume would be 1,716,000 cu ft 
of the total internal volume of 3,000,000 cu ft. How- 
ever, the net storage space for actual materials in 
packing cases is somewhat less. Stores are usually 
placed on 6-inch high pallets and the total volume of 
space occupied by these pallets would be in the neigh- 
borhood of 162,000 cu ft. 

Another justifiable loss of space is encountered in 
the looseness of packing. This will average about 
8% of the gross storage space which amounts to 
137,000 cu ft. Therefore, the net storage space for 
actual materials in packing cases would be 1,716,000 — 
(162,000 + 137,000), or 1,417,000 cu ft net storage. 
Moisture content of the wood and dunnage in the 
building may then be calculated as follows: 


Weight of wood in building members 870,000 Ib 
Weight of wood in packing cases 7,085,000 lb 
Weight of wood in pallets 1,220,000 Ib 
Weight of dunnage in packing cases 1,417,000 Ib 





Total weight of Wood and Dunnage 10,592,000 Ib 


(The weight in wood in storage spaces averages 5 
lb per cu ft of dry wood and the dunnage 1 lb per 
cu ft of space. Wood in the building structure and in 
pallets averages 30 lb per cu ft of wood.) 

The moisture content of these materials will be 
12.5% of the dry weight of the materials, assuming 
the previous storage to have been in equilibrium with 
a 70%RH, 70F, temperature condition. When dehu- 
midified to 30% RH and 70F, the moisture content 
will have been lowered to 6.5% and the weight of 
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Fig. 1. Cross section cf typ ‘cal warehouse shown at the head of this article, with moisture loads for dehumidification calculation. 


residual water that must be removed to establish 
equilibrium with a 30% RH in the wood and dunnage 
in the building is therefore 6°. of 10,592,000, or 
635,520 Ib. 


Transmission Loads 


An average rate of water vapor transmission 
through the concrete floor has been found by experi- 
ment to be approximately 2.9 lb of water per 1,000 
sq ft of floor per day, when a 30% RH atmosphere 
has been maintained above the floor. On this basis. 
the rate of moisture transmission through the entire 
floor would be in the neighborhood of 350 lb per day. 
Experiments have shown that the rate of water trans- 
mission through the untreated wall of our warehouse, 
brought about by maintaining a 30% RH atmosphere 
on the inner side of the wall, is somewhat less than 
4 lb per 1,000 sq ft per day. This value would be 
reduced to about 0.3 Ib per 1,000 sq ft per day by 
the application of an asphalt vapor resistant sealer. 
Since this is a laboratory figure, and the commercial 
application is always less than perfect, it is advisable 
to use a figure of 0.5 lb per 1,000 sq ft per day for 
estimation purposes. On this basis, the daily moisture 
input through some 48,000 sq ft of outer wall would 
be 24 lb per day. 

From standard moisture vapor transmission data 
of tar and asphalt materials, it is calculated that the 
roof materials, if in good shape, would have an average 
moisture vapor transmission rate of less than 0.2 Ib 
per 1,000 sq ft per day. As a safety factor to counter- 
act imperfections in the commerical roof, a higher 
value of 0.5 Ib per 1,000 sq ft per day is assumed. 
On this basis, the transmission rate through the 
120,000 sq ft of roof would be 60 lb per day. 


Breathing and Infiltration 


Breathing need be considered from the standpoint 
of temperature change only, as the variations of baro- 
metric pressure are too minor in magnitude to make 
them a factor. The breathing from an afternoon swing 
of 0.1 inch Hg would result in an air change of only 
0.3% of the volume of the building. 

Temperature variations inside a warehouse of this 
character are greatly lessened by the heat absorbing 
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capacity of the materials. Although the temperature 
in the space just under the roof will change through 
60 to 70 degrees on the worst days, the average atmos- 
pheric temperature throughout a closed warehouse 
will not change more than 15 degrees in any one day. 
Inasmuch as a rise of 5 degrees in temperature forces 
approximately 1% of the air out of the building, a 
daily swing of 15 degrees in the average temperature 
in the building would induce a breathing of 3% of the 
internal volume of the building, or 90,000 cu ft of air 
per day. (These calculations, and those which follow 
are based on the gross volume of 3,000,000 cu ft, for 
the sake of simplicity.) Assuming the average condi- 
tion of 70F, 70% RH air entering the building, and 
70F, 30% RH air leaving the building in this breath- 
ing operation, the amount of water added to the atmos- 
phere in the building through breathing would be 42 
Ib per day. It is to be noted that this would be the 
rate for a normal summer day, and that the rate in 
winter would be much less. 

Infiltration from wind pressure can only be an esti- 
mate. It is believed that sealing measures would elimi- 
nate all major points of infiltration, and thus might 
reduce infiltration to a negligible figure. For estimat- 
ing purposes, however, based on available information, 
a choice of 25% of the volume of the building as daily 
infiltration is made. Assuming the same ambient con- 
ditions as used under breathing, the amount of mois- 
ture entry daily from infiltration would be about 350 
Ib per day. 


Summary of Dehumidification Load 


The average daily load transmitted into the building 
is summarized in the following table and shown graph- 
ically on Fig. 1. 





Moisture Source | Transmission, 








Ib per day 
Floor ........ at dg Blea Re Ee 350 
Walls ........ es re ereris: 24 
26), re RPI Bee ee eee oe eee 60 
Breathing . site ghekeansAbaiaicleadaaaiahdniac 42 
Infiltration ... eee an 350 
Total daily load 826 
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This daily load assumes that the interior of the 
warehouse is being maintained at 30% RH with am- 
bient weather at 70F, 70% RH. Actually, a 40% RH 
level is satisfactory for most purposes, and this condi- 
tion will be attained gradually during the first months 
of operation, the above rates will not be immediately 
effective when dehumidification is first started. 

The given values make no allowance for personnel 
working in the space, doors being opened, and other 
sources of artificial water load, to which the following 
data apply, and must be considered for each case. 

A workman, at normal heavy manual labor, releases 
approximately one pound of water per hour to the sur- 
rounding atmosphere. It is emphasized here that low 
humidity air is perfectly healthy, and no ill effects 
result from working in these conditions. 

A gasoline driven lift truck produces 12 lb of water 
per gallon of gasoline consumed. In this connection, 
the monoxide produced by these machines may prove 
a hazard in a closed building. Therefore, for steady 
operation only electrical lift trucks should be used. 

A 10 ft x 10 ft door opened wide, with a 5-mile wind 
blowing directly at the opening could admit over 1,000 
lb of water to the building in an hour’s time on a sum- 
mer day. It would not normally do so, as the internal 
pressure would build up and slow the entry after the 
first few minutes; however, outer doors should never 
be opened unless absolutely necessary, and should re- 
main open as short a time as possible. Applying con- 
clusions reached by Simpson in Refrigeration Engi- 
neering (1936), air admitted per hour of door opening 
could be as high as 26% of the building volume. 

The values given above for the residual water load 
are characteristic of a fully loaded warehouse. In case 
the building is not completely filled, the amount of 
residual water would naturally be less than the above 
calculated amount. Also, in case there is a consider- 
able removal or addition of materials, the amount of 
residual water and the time necessary to establish and 
maintain proper dehumidification conditions will be 
affected. If materials are moved into the warehouse 
from a heated warehouse in the middle of the winter, 
the amount of residual water added with them will be 
less than if the same materials were transferred from 
outdoor storage. A warehouse that has a considerable 
proportion of its materials in bin stock will have less 
residual water load than one with boxed stores. 


Building Modification and Equipment 


In preparing and equipping a warehouse or other 
structure for long term preservation, there are four 
major field operations to be performed; sealing the 
building against the ingress of moisture from either 
vapor pressure differential or windage; providing 
adequate electric service to operate the dehumidifica- 
tion machines; installing the dehumidification equip- 
ment, consisting of dehumidification machines and 
controls, necessary duct work, and internal wiring; 
and fourth, arranging for efficient operation. 

If it were possible to hermetically seal a building 
so that air could not enter or leave it, and moisture 
could not pass through the walls, roof, or floor, it 
would be a very simple matter to maintain all mate- 
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rials inside in a perfect state of preservation. In suc) 
an idealized case, it would be necessary only to dry 
the materials stored in the warehouse to the desired 
level, then close the warehouse until such time as th: 
materials were needed. Since the amount of water jy 
the warehouse would not have changed, no moisture 
damage would have occurred in the interim. Unfort;. 
nately, even if it were possible to so seal a building 
it would still be impractical to do so. Temperature 
and barometric changes would cause relatively larg: 
pressures and vacuums to be set up as the weather 
varied, and the walls of a hermetically sealed building 
would eventually rupture unless it were built with in. 
ternal rigidity akin to that of a battleship. In strve. 
tures such as normal warehouses, even the best work. 
manship and materials will not seal the building go 
tightly as to stop normal breathing. It is advisable 
to seal the apertures between the interior of the build. 
ing and the outside as tightly as economically feasible. 

The most common sources of infiltration are the 


following: cracks around outside doors; cracks around 


windows in monitofs and side walls; and openings in 
the roof for ventilators and manholes. The treatment 
of these sources of infiltration is relatively simple and 
inexpensive, consisting of closures of lumber, or caulk- 
ing materials, as the case warrants. 

Mechanically ciosing such openings against exces- 
sive infiltration does not properly complete the treat- 
ment of the external structure. Moisture will find its 
way continuously through the walls, the floor, and the 
roof, even in clear, dry weather, due to the difference 
in vapor pressure between the inside and outside of 
the building. The amount of moisture that will so 
pass through these points depends upon the difference 
in vapor pressure between the inside and the outside 
of the building, and the vapor transmission rate of 
the materials. 

This rate of transmission can be cut down by coat- 
ing the interior walls of the structure with a vapor 
barrier. In the case of the floor, a surface coating is 
not recommended, since the surface coatings available 
would be incapable of resisting the inevitable abra- 
sion. The cost of treating the underside of the roof 
would not be economically justified. The normal roof 
materials (tar, bonded in place by paper) are in them- 
selves highly resistant to the passage of moisture 
vapor, and little, if any, gain would be obtained from 
adding an additional coating of a similar material. 

The material used for coating interior walls of the 
building is an asphaltic or bituminous compound which 
is applied in a thick coat with a spray gun in the same 
manner as spray painting. The material clings to 
metal, wood, ceramics, and glass, provided the surface 
is not initially water-soaked or coated with oil. A 
single application is sufficient for the purpose, leaving 
a coating that is approximately 1 16 inch thick when 
applied, and shrinks to 50% to 80° of this thickness 
as the solvent carrier evaporates. The final dry coating 
is firm, but not hard. By this treatment the average 
moisture vapor transmission rate is reduced to less 
than 0.3 lb per 1000 sq ft per day. 

Since the inner side of the monitor windows will be 
covered by the dark colored moisture sealing coating, 
it will be necessary to paint all windows on the outside 
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with a light tinted paint, to reflect heat. Otherwise, 
the trapping of heat brought about by the dark in- 
terior coating would cause the glass to crack. 

Certain external doors would have to be left unsealed 
for access to transfer materials, but the number should 
be kept at a minimum, not over three per warehouse 
and preferably only one. For personnel access, one 
normal size swinging door would be left unsealed at 


motors, heaters, valves and electrical equipment. In 
this type one bed is being reactivated while the other 
is adsorbing, and the operation is entirely automatic. 
For this service, a characteristic dehumidification ma- 
chine performance table is as follows: 





Entering Air Conditions 














) each end of the warehouse. Paunepertilp 
. Inside the warehouse, no sealing would be required Dry Bulb, F | Dew Point, F | % RH 
| on any of the sliding doors in the firewalls. Both such | 
doors would be arranged as shown in Fig. 2. Closing - pH 3a aa 
doors in this manner would serve as a sufficient con- 30 6 35 115 
trol of the path of the air movement in the building. 


Dehumidification Machines and Auxiliary Equipment 


Dehumidification of a warehouse to the desired level 
of humidity will require the initial removal of the large 
amount of residual water discussed above plus the 
daily load which will vary with the seasons. As the 
residual water is gradually removed, the daily input 
will become greater, due to the ever-increasing differ- 
ence in the amount of water in the air of the ware- 
house and that of the surrounding atmosphere. 

It would be impractical to attempt to attain full re- 
moval of the residual water in the first month, or even 
in six months, inasmuch as the materials release their 
water at a relatively slow rate and no particular advan- 
tage is gained by attempting to hurry the process. A 
study of all the factors involved indicates the optimum 
time interval in which to strive for complete establish- 
ment of the 40% RH conditions, with a complete re- 
moval of residual water, to be approximately one year. 

The total capacity of the dehumidification equipment 
required to attain the desired result in a large building 
in one year should be divided among a number of 
dynamic machines which would be caused to operate 
by humidity reactive control devices whenever the con- 
ditions exceeded the desired level of humidity. These 
machines should be self-contained units of the dual-bed 
solid adsorbent type, complete with the necessary fans, 


Fire Door Closed 


Fire Door Open> 








The entering air conditions shown are the usual de- 
sign values which are common in the dehumidification 
equipment industry. The latest design practice also 
limits the air velocity through the gross area of the 
center of the desiccant bed to 60 feet per minute and 
specifies that the direction of air flow during reactiv- 
ation be counter to that during adsorption. The desic- 
cant beds in this type of machine are normally four 
to six inches thick, and the air must pass through a 
filter to remove dirt and foreign matter before being 
blown through the desiccant. , 

In order not to overload the power requirements it 
is advisable to limit the electric energy demand of the 
above machine to 25 kw of 3-phase current, divided 
between the fan motors and the reactivation heaters. 
The control equipment may be operated on 110-volt, 
single-phase, 60-cycle current. 

After the first year of operation, during which the 
residual water has been completely removed, the dehu- 
midification equipment need only counteract the daily 
receipts of moisture. This will result in operation of 
properly selected equipment less than 50% of the time. 

Dehumidification machines operate properly when 
distributed throughout a warehouse without the neces- 
sity of an extensive duct system by utilizing the exist- 
ing internal structures. They must be located along 
outside walls, to permit installing intake and discharge 
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connections to the outside atmosphere for reactivation. 
A typical layout is shown in Fig. 2. Fig. 3 shows dia- 
grammatically the dehumidification machine. 

Control is obtained through a multiple hook-up of a 
number of humidistats which cause the machines to 
operate whenever the humidity is above the desired 
operating level and stop them as soon as satisfactory 
conditions are restored. A satisfactory control for a 
3,000,000 cu ft building would require twelve humidi- 
stats, connected to relatively simple associated control 
panels. Temperature and humidity recorders are neces- 
sary in order that the results obtained from operation 
may be checked. Not more than two hygrothermo- 
graphs per building would be required for this purpose. 

Since hair element humidity devices are subject to 
characteristic inaccuracies, facilities are required for 
periodically checking their accuracy. A test room for 
this purpose is recommended at each station, but one 
such room would serve any number of dehumidified 
warehouses. Equipment for the test room consists of 
means to cycle the room through a range of humidity, 
an accurate humidity and temperature recorder 
against which to compare operation, and operation 
recorders to permit the checking of humidistats to 
continue unattended. Tests of each humidistat and 
hygrothermograph should be made at intervals of not 
greater than two months. One permanent operator 
can handle two dehumidified buildings. 


New Construction 


The preceding discussions have been concerned with 
what must be done to an existing building to prepare 
it for dehumidification. There is also the possibility 
that a new building may be constructed solely for use 
as a dehumidified warehouse, in which case certain en- 
gineering modifications are justified. 

Contrary to normal expectations, expensive addi- 
tional construction is not necessary when building a 
warehouse to enable it to be satisfactorily dehumidi- 
fied. Preliminary tests and calculations have shown 
that the difference in the annual cost of operations for 
dehumidification between a specially constructed vapor 
proofed building and a normal warehouse, which has 
been properly vapor proofed as outlined, does not 
justify much additional expense in construction. 

The breathing load cannot be cut down for the 
reason that it would be impossible and undesirable to 
seal a building hermetically. Further, even with the 
best of construction it would not be practical to reduce 
the normal water receipts through the structure by 
more than 1/3 of those into a properly sealed normal 
building. It is impossible, therefore, to save more than 
1 3 of the power cost of operating dehumidification 
machines. Since the annual operating cost for power 
to dehumidify an average 3,000,000 cubic foot building 
will be-on the order of $3,000, the saving thus attained 
is only $1,000 per year. This amount, amortized over, 
say, twenty years, would not justify much additional 
construction. 

The following items are considered justified for in- 
corporation in the design of any new construction: 

(a) A concrete mix should be used which would pro- 

vide a floor with a lower water vapor transmis- 


sion rate than that of a normal concrete floor. 
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Fig. 3. Diagrammatic sketch of dehumidifying machine. 


(b) Brick or concrete construction should be used for 
the side walls rather than wood. These should 
then be vapor proofed by applying the sprayed 
materials discussed previously to the inside at 
the time of construction. This will produce a 
satisfactory vapor barrier at far less cost than 
attempting to incorporate the water vapor barrier 
in the wall construction. 

(c) The building should be built without windows, 
with the exception of those required in offices. 

(d) The buildings should be designed so that all aper- 
tures to the outside, particularly at the eaves, are 
sealed with a material which will not shrink and 
produce cracks. One method of doing this would 
be to design the normal roofing to permit an 
asphaltic type seal between the roof and the side 
walls. Another would be to use copper flashing 
to fit between the wall and the roof. 

(e) The roof, if built of standard 5-ply roofing mate- 
rials, will be satisfactory, and requires no addi- 
tional treatment. 

(f) All doors should be weatherproofed against in- 
filtration of ambient air. Door opening meters 
will reduce the moisture admission from that 
source. 

(g) Any personnel spaces, such as offices and lava- 
tories should be vapor sealed from the warehouse 
space. 

(h) Dry sprinkler systems for fire protection should 
be used. 

Incorporating these ideas into the design of the new 
construction will provide all the practical requirements 
which make dehumidification of the warehouse feasible. 
The expense of these additions to the design will not 
be more than that required to prepare an already exist- 
ing structure for dehumidification. 


Conclusion 


The preceding discussion has illustrated the inher- 
ent problems that are met in preparing a building for 
dehumidification and in dehumidifying it. The reader 
is reminded that the figures used will not apply to all 
cases. The residual water loads will depend upon the 
interior materials of construction of the warehouse or 
other building under study, the type of materials to be 
stored therein and the level of humidity desired, and 
must be calculated for the particular situation. 
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Control panel board of the partitional calorimeter at the John B. Pierce Laboratory of Hygiene. 


Effect of Thermostat Characteristics 
on Panel Heating Performance 


R. J. LORENZI* and L. P. HERRINGTON* 


John B. Pierce Foundation, New Haven, Conn. 


Experiments were undertaken at the John B. Pierce 
Foundation Laboratory of Hygiene to determine the 
effect of thermostat characteristics—that is, enclosure 
type and whether on-off or modulating — upon the 
operation and performance of a low heat capacity 
electric panel heating system. In a two-part article, 
of which this is Part 1, the authors discuss significant 
differences between convective and radiant heating 
with respect to control principles and show the 
effect of radiant and convective components upon 
comfort and thermostat selection criteria. 


HYSIOLOGISTS have shown (1 and 2)! that when 

the mean radiant temperature of an enclosure is 
reduced, the occupant loses an increased proportion of 
of body heat by radiation. In order to compensate for 
this increased radiation loss it is necessary to reduce 
the convective loss by increasing the air temperature. 
In general, comfort equivalent to that obtained when 
enclosure and air are at the same temperature (70F 
may be taken as the basal condition) may be obtained 
by increasing the air temperature one degree Fahren- 
heit for each degree reduction in mean radiant temper- 
ature. This relationship holds reasonably well for any 


_*Research Engineer and Director of Research, respectively, John B. 
Pierce Laboratory of Hygiene. 


‘Numbers in parentheses indicate references listed at the end of 
Part 1 of this article. 
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enclosure in which the air velocity is low—less than 35 
fpm. It has also been shown that when the mean 
radiant temperature of an enclosure is increased, the 
occupant loses less heat by radiation, and it is there- 
fore necessary to increase the convective loss for 
equivalent comfort. This may be accomplished by 
reducing the air temperature. 

The first case above applies to the convective types 
of heating system, i.e., radiator, convector, and warm 
air types. With these systems, as the outside tempera- 
ture becomes colder, the inside surfaces of all the ex- 
posed areas also become colder, the mean radiant tem- 
perature is lowered, and a higher air temperature is 
the requirement for equivalent comfort. With radiant 
heating systems, however, the second case applies. A 
reduction in outdoor temperature results in lowered 
inside surface temperatures of the exposed areas, but 
the increased demand for heat results in warmer heat- 
ing panels. The net result is an increase in the overall 
mean radiant temperature with a consequent require- 
ment for a reduction in air temperature if equivalent 
comfort is to be maintained. 

The above discussion will serve to show the primary 
difference between convective and radiant heating sys- 
tems with respect to the control problem. In short, a 
convective system requires an increase in air tempera- 
ture while a radiant system requires a reduction in air 
temperature with increasing load. 
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Since comfort with either convective or panel sys- 
tems is a function of both air temperature and mean 
radiant temperature, it appears reasonable that a suit- 
able thermostatic control of either system should be 
sensitive to both factors, and should be capable of 
producing equivalent comfort with varying load with- 
out the necessity of resetting the instrument. 


The Globe Thermometer 


The globe thermometer is probably the simplest and 
best instrument for integrating air temperature, ra- 
diant temperature, and air movement. It consists of a 
hollow copper sphere (generally 6 inches in diameter) 
coated with matt black paint, and containing an ordi- 
nary mercury thermometer (or thermocouple) with 
its bulb at the center of the sphere. When used in con- 
junction with a shielded air thermometer and a kata- 
thermometer, it gives a very reliable indication of the 
combined effects of the thermal environment on human 
comfort. The temperature of the instrument depends 
solely on the environment in which it is placed. If the 
surfaces which surround the globe are warmer than 
the air, the temperature recorded by the thermometer 
inside the globe will be above air temperature; and 
conversely, with walls and other surroundings cooler 
than the air, the globe thermometer temperature will 
be below air temperature. For any given situation. 
when equilibrium is reached, the temperature of the 
globe thermometer will be such that the globe’s gain 
or loss of heat by radiation must be balanced by the 
loss or gain by convection to the surrounding air. In 
still air (15 to 25 fpm), which is ordinarily encoun- 
tered in residential heating work, the globe thermom- 
eter placed approximately in the center of a room is 
the most acceptable and representative single measure- 
ment of room thermal conditions, and most closely ap- 
proaches measurement of human thermal sensation. 

By reference to the nomograph of Bedford and 
Warner’s paper (3) on the globe thermometer, it can 
be shown that, for an air velocity of 25 fpm, when the 
air temperature and the mean radiant temperature are 
varied in equal and opposite directions above and be- 
low 70F, the temperature indicated by the globe ther- 
mometer remains essentially constant at 70F. This 
fact is indicated in the tabulation below for both the 
convective and radiant situations: 











Air Temp., F Globe Temp., F Mean Radiant Temp., F 
For Convective Systems: 
70.0 70.0 70.0 
71.0 69.9 69.0 
72.0 69.8 68.0 
73.0 69.8 67.0 
74.0 69.7 66.0 
75.0 69.7 65.0 
; and For Radiant Systems: 
70.0 70.0 70.0 
69.0 70.1 71.0 
68.0 70.2 72.0 
67.0 70.3 73.0 
66.0 70.4 74.0 
65.0 70.6 75.0 











On the basis of this important characteristic, the 
globe thermometer may be taken as a measure of 
equivalent comfort (for the heating condition with low 
air movement), and consequently this instrument was 
used as the primary criterion of performance of sey. 
eral types of thermostats and thermostat covers. 

In addition to constancy of the average globe tem. 
perature, other factors of importance in judging con- 
trol performance are variations in temperature of the 
heating medium (panel heated ceilings in this case), 
cycle duration when on-off controls are used, the maxi- 
mum-minimum differences in globe temperature, and 
possible fuel savings. 


Object 


The primary object of the experiments reported was 
to determine the requirements of a thermostatic con- 
trol which would be most suited to the optimum oper- 
ation of low heat capacity panels utilizing electricity 
as the energy source. The tests performed were all 
restricted to the panel heating situation, and the in- 
troductory comments on the comparison between panel 
and convective systems have been presented to provide 
a more generalized background for interpretation of 
the test data. 


Description of Test Structure 


The experiments described hereinafter were per- 
formed at the John B. Pierce Laboratory of Hygiene 
in the experimental structure which consists of a two- 
room house surrounded by shell spaces on all four sides 
and above the roof and below the floor. In these shell 
spaces, temperatures may be maintained at any de- 
sired point to simulate external weather conditions. 
The structure is one-story in height, and the two rooms 
are separated by a 4-ft wide interior corridor which 
is used as a control room. 

Only one room of the experimental house was used 
for the experiments described. This was the so-called 
East Test Room which has exterior walls facing north, 
east, and south, and the one interior wall adjacent to 
the control room facing west (see Fig. 1). The room 
is 15 ft long by 12 ft wide and 7 ft 10 inches in height, 
and has two windows in the east wall and one in the 
south wall. The windows are double-hung with metal 
weather stripping, are 2 ft 6 inches by 4 ft 8 inches 
in size, and have storm sash, weather stripped with 
1, inch felt. The exterior walls are of the pre-fabri- 
cated sandwich type construction and consist of 2 
inches of cellular glass bonded between ‘%-inch ply- 
wood sheets. (Overall Coefficient of Heat Transmis- 
sion — 0.26 Btu per (hr) (sq ft) (F). 

The heating requirement for the test room was ap- 
proximately 2,300 watts for the steady heat flow con- 
dition with a 70F indoor-outdoor temperature differen- 
tial. This heating requirement was satisfied by means 
of a panel heated ceiling of the type? which consists of 
natural rubber to which has been added specific mate- 
rials permitting the conduction of electricity. The 
rubber provides a uniform heating surface over the 


*Manufactured by the Uskon Section, Wire and Cable Department. 
United States Rubber Company, New York, N. Y. 
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entire area. The conductive rubber layer is sealed be- 
tween layers of phenolic impregnated insulation, and 
the laminated construction is made rigid by a backing 
of 3.16 inch asbestos cement board. The completed 
bonded assembly is approximately 4 inch in thickness. 
In order to keep the panel temperatures to a minimum, 
full ceiling coverage was used, and this consisted of 
fifteen 3 ft x 4 ft panels. To satisfy the above heating 
requirement, the average watt density was approxi- 
mately 13 watts per square foot, and the maximum 
was 16 watts per square foot. Fig. 1 is a plan of the 
test room and the shell spaces, and shows the arrange- 
ment of the ceiling panels. 


Thermal measurements were obtained primarily 
through the use of iron-constantan thermocouples in 
conjunction with continuous type chart recorders. 
Temperatures were recorded at 15-minute intervals 
from the following locations: interior wall, floor and 
ceiling surfaces, air 6 inches from the surfaces, air 
and globe in the center of the room at the 48-inch 
level, at or within the thermostat being used for a 
specific test, and all outside shell spaces. 


Power measurements were obtained by the use of 
ammeters and volt-meters for tests in which on-off 
types of control were utilized. The durations of on-off 
cycles were obtained by a recording watt-hour meter 
which was also used to indicate energy consumption 
in tests which utilized modulating type thermostats. 


Criteria for Design of Tests 


In the design and execution of the tests described 
below, several factors affecting performance were con- 
sidered. These were: (1) thermostat operating differ- 
ential, (2) type of thermostat, i.e., on-off or modulat- 
ing, (3) cover design and finish, (4) location, and 
(5) load variation. No attempt was made to rate 
thermostats made by various manufacturers on a 
competitive basis. For the tests performed with the 
on-off type of control, a single thermostat was used, 
with several cover modifications, thus making it pos- 
sible to study the effects of cover design and external 
factors with no variation in thermostat mechanism. 
This thermostat was of the type employing sealed-in- 
glass mercury contacts and was selected primarily be- 
cause of its low thermal capacity, quiet operation, and 
ease of differential adjustment. 


The tests to be described may be classified in sev- 
eral groups which will be considered separately and 
which are roughly synonymous with the listing of fac- 
tors affecting performance given in the paragraph 
immediately above. 


Group 1— On-Off Control 


This group consisted of two tests in which the only 
variation was the thermostat differential. In one test, 
the total differential was 3.5 degrees and in the other 
test it was 1.0 degree. The thermostat was of the 
simple on-off low voltage type and controlled, through 
an intermediate transformer relay, an input of 1,800 
watts to the ceiling heating panels. Location of the 
thermostat was on the interior partition. Exterior 
environment was held at 20F, thus providing approxi- 
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mately a 50F interior-exterior difference with the 
thermostat set for 70F. 

Table 1 presents significant data for the two tests 
of thermostat differential. These data were derived 
from three complete on-off cycles during the periods 
of thermal equilibrium. Most significant are the re- 
ductions in the maximum-minimum differentials which 
may be attributed to the reduction in cycling time pro- 
duced by the smaller thermostat differential. This is 
extremely important since it greatly reduces the high 
temperature peaks caused by excessive ceiling temper- 
atures, and the low temperature troughs produced by 
surfaces and air cooling simultaneously. A 3.5-degree 
variation in temperature within the thermostat re- 
sulted in a 5.0-degree (65.5F to 70.5F) variation in 
the 48-inch globe in the room center, while a 1.0- 
degree variation at the thermostat caused a 1.3-degree 
(68.7F to 70.0F) differential in the room center. 





TABLE 1.—EFFECT OF THERMOSTAT DIFFERENTIAL 





Differential, F 








Item amen 
3.$ 1.0 
Average Globe Temp. at 
48-in. level, F 68.0 69.2 
Minimum Globe Temp., F 65.5 68.7 
Maximum Globe Temp., F 70.5 70.0 
Maximum-Minimum Difference 
for Globe Temp., F 5.0 1.3 
Maximum-Minimum Difference 
in Ceiling Surface Temp., F 24.5 9.0 
Length of 1 complete cycle, 
minutes 149 50 
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Group 2 — Modulating Control 


A single test was performed to show exactly what 
might be expected of a modulating control when oper- 
ating under the same conditions as the on-off control. 
The control selected was of the low voltage type and 
operated a reversible low voltage motor which was 
directly connected to the shaft of an induction type 
voltage regulator. It was thus possible to vary the 
ceiling input by voltage variation produced by thermo- 
stat dictation. Exterior temperatures were 20F and 
45F, and the test room thermostat setting was 70F. 

Analysis of the data showed that (1) variations in 
ceiling surface temperatures for the stable phases 
were less with the modulating control, being 5.5 de- 
grees for the 20F outside condition and 2.5 degrees 
for the 45F outside condition, as compared with aver- 
ages of 8.4 and 8.9 degrees, respectively, for on-off 
control in four tests, (2) the average maximum-mini- 
mum difference for all points (excepting ceiling sur- 
face and air 6 inches below the ceiling) and for both 
exterior conditions was 0.75 degree as compared with 
0.85 degree for on-off control. 

In general, the performance with the modulating 
control was slightly superior, although the reduction 
in temperature variations at the heating surface (ceil- 


ing) did not produce significant changes in the maxi. 
mum-minimum differences for other points. There. 
fore, when the much higher cost of the modulating 
control arrangement is considered, it would seem ex. 
tremely difficult to justify its use with the low heat 
capacity electric heating panels. In addition, the use 
of an on-off control in each room of a residential in. 
stallation provides a flexibility which cannot be ap- 
proached by modulating control with its inherent 
necessity for voltage modulation when used with elec. 
tric panels. 

Part 2 of this article will show the effect of thermo. 
stat enclosure characteristics on performance of an 
electric panel heating system. 
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Danish Studies Probe Heating and Comfort Criteria 


Insulation applied to the inner surface of exterior 
walls saves more fuel than the same amount of insula- 
tion located nearer the outside surface. This is espe- 
cially true where intermittent heating is practiced, 
according to experiments conducted by a Danish com- 
mittee for the study of domestic heating. Internal 
insulation of an existing building will save fuel over 
and above the saving obtained by reduction of the heat 
transfer coefficient. 

Aluminum foil applied to the interior walls increases 
convection velocities in a room and decreases heat re- 
quirements by 14% as compared with an uninsulated 
room, the Danish committee reported. 

These Danish experiments were conducted by a com- 
mittee for the study of domestic heating set up at the 
instigation of the Technological Institute at Copen- 
hagen through the auspices of various Danish philan- 
thropies. The committee consisted of professors, engi- 
neers, architects and government officials under the 
chairmanship of Professor August Krogh of the Tech- 
nological Institute. Work begun in 1938 was conducted 
with various interruptions by the German occupation 
through 1945 and resulted in a series of 12 reports, 
published in Danish with English summaries. 

Cold feet and hands are the chief causes of sensa- 
tions of being uncomfortably cold, the Danish tests 
showed. Body temperatures of young women remained 
constant while skin temperatures decreased with lower 
environmental temperatures. Body temperatures of 
young men decreased slightly with less falling off of 
skin temperatures. Nevertheless, both young men and 
young women feel “comfortable” under practically 
identical conditions. Body temperatures of older people 


72 


fall more rapidly with decreasing ambient tempera- 
tures in spite of warmer clothing. Warm floor tem- 
peratures do not prevent cold feet if the surrounding 
air temperature is not adequate. For a rise in floor 
temperature from 68F to 86F (a rise of 18 degrees) 
skin temperatures of the ankle rose only 2.2F. 

Reflex heating, described as an arrangement of 
continuous tube along walls which had been covered 
with aluminum wall paper, showed fuel savings from 
14% at 41F outside temperature to 42% at a mean 
outside temperature of 50F as compared with heating 
identical actual dwellings by radiators. 

Exposure to a cold surface on one side, such as oc- 
curs when a person is seated near a single glass win- 
dow in winter, showed that tissue changes (thickening 
of the subcutaneous layers) occurred on the cold side 
of the subject. In spite of this, subjects in the Danish 
experiments reported that both sides were comfortable. 
indicating, it was said, that the sensation of comfort 
is not always a criterion of thermal equilibrium. 

Danish experiments to determine the relative ra- 
diant and convective heat losses from human beings 
showed a distribution of 36% by radiation and 64% 
by convection. These results differed from similar 
tests at the John B. Pierce Laboratory of Hygiene 
which showed a heat loss distribution of 55% by ra- 
diation and 45% by convection. Both series of tests 
were conducted with cold air and wall temperatures. 
Emissivity of human skin was determined to be .985. F 

Intermittent vs. continuous heating in two blocks of | 
flats for old-age pensioners in Copenhagen showed 
economies for the intermittent heating of from 4.3% 
to 8.2% with outside temperatures from 39.7F to 25.5F. 


AUGUST, 1949, HEATING AND VENTILATING 








— | Oe F¢ FF 


le 
h 


Rain Water Leaders Serve as Ducts for 


Forced Air and Radiant Heating System 


T. W. REYNOLDS 


Chief, Air Conditioning Division, Abbott, Merkt & Co., 
New York 


Two types of heating systems which employ con- 
ventional rain water leaders for ducts are described 
and illustrated in detail. These designs can be used 
for small and moderate size basementless type homes. 


HEATING system which lends itself so readily to 

the basementless house, physically and econom- 
ically, yet provides personal comfort, is illustrated and 
described. This system heats the air quickly and di- 
rectly, and controls air temperature and circulation. 
Meanwhile, the fan is kept running to eliminate the 
stratification of cold air experienced in on-off systems. 
Such a system also affords air cleansing and humidity 
control, together with a fair amount of radiant heat. 
A further and incidental advantage may be obtained 
by means of a fan switch for summer operation, thus 
enabling one to circulate three or four air changes 
throughout the house. 

The method illustrated is intended for use in small 
and moderate size compact residences of one or two 
stories, and also where the farthest supply or return 
outlet will not be more than 60 ft from the furnace 
bonnet, measured along the duct. The particular house 
shown, Fig. 1 and 2, one of a group of ten, does not 


lend itself as well to the method as would many a more 
simple structure with centralized furnace. It is shown 
to illustrate how many problems can be solved. Nor- 
mally, ducts for the second floor could be all run to- 
gether just outside the stair hall. Here, they could be 
furred in a 12 x 8-inch enclosure at first floor ceiling 
were it not for the low headroom at the door from 
entrance to living room. This situation was met by 
running the ducts, Fig. 2, in a couple of false beams. 

Investigations by the writer as to what others might 
be doing in the way of forced air radiant floor and 
wall systems, led in time to conferences with C. M. 
toeLaer, engineering department, General Electric 
Co., Bloomfield, N. J. This department has done a 
rather thorough job of investigating and developing 
the system described. All necessary arrangements were 
made for application of a complete system consisting 
of furnace, ducts and special high velocity wall outlets. 
A tabular and graphical presentation gives the max- 
imum heat carrying capacity of each 4-inch round 
aluminum duct and wall outlet. 

These data, arranged according to the length of duct 
and number of its turns, give pressure drop and heat 
loss—factors that affect the net delivery of heat to the 
room. A 10 to 20% allowance is made for heat loss 
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First floor plan of a small house showing arrangement of ducts and 


high velocity air outlets. 











TABLE 1—COST OF DUCTS TO THE HEATING 








CONTRACTOR 
Size and Material Cost — 
Linear Foot 
cacy O_O $ .11 
S4inch G.l., 26 @npe.................--..-..022-.00........ 13 
4-inch G.I., 28 gage.............2...22...222- 222 ence cee Be) 
Rn GA, BG GR wna nace sncccncnsne ns ccsce .18 
4-inch drain tile........... 2.02.02 00 2 eee ee ee cece eee eee eee 13 
ae .25 
4-inch fiber conduit..................2.22.2.22-2.22ceeeeee eee .23 
4-inch aluminum®* ............2.2.022222.2.2e.2eeeeee enone .30 
4-inch Transite .......2....2......2.cc cee teeeeeeeeee ee eee eee .45 
4-inch x 5 -inch—2-inch thick?.................. .80 
4-inch x 5Y-inch— 1-inch thick?.................. 1.02 
4-inch rubber hose.....................2.2202.0-2eceeeeee ee 2.00 





*B & S 26 gage. 
Preformed asbestos duct, 3.3 lb and 6.9 Ib per linear foot, re- 
spectively. 





from ducts according to the conditions under which a 
duct is to be installed. In general, a 4-inch duct de- 
livers about 64 cfm, which figure sets the velocity at 
730 fpm. Therefore, the heat capacity of the duct be- 
fore heat loss is 64 cfm X 60 minutes « (190F — 
70F) < .018 Btu — 8384 Btu. Total pressure drop 
ranges from 0.35 to 0.40 inches of water and this is 
about equally divided between the supply and return 
ducts. Both temperature and pressure drop are less 
where the furnace can be centrally located, particularly 
so as this usually requires only a single return register 
with a short duct connection with few turns. 
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Locating Outlets for Greatest Comfort 


Preferred location for the special warm air grille 
outlets is on the exterior wall and low down above 
the baseboard so that the air may be directed upward 
and radially along the cold glass and wall. This, in a 
sense, gives the same effect as radiant heating by 
eliminating or reducing the radiation from occupants 
to the cold outdoor wall. The warmer air is also de- 
livered in opposition to normal cold air currents within 
the room and at such velocity and directions that in- 
filtrating cold air is quickly diffused with room air 
before contacting room occupants. 

Supply outlets, could, of course, be located low on 
inside partitions. Return outlets would then be located 
in the baseboard of exterior walls under windows. 
Such an arrangement counteracts a portion of the nor- 
mal drafts within the room, although it does not offer 
the comfort advantages of supply outlets on outside 
walls. The arrangement has a further disadvantage in 
that more points of air return are required to produce 
warm air circulation to all areas along the cold outside 
wall. 

Regardless of how few supply outlets are required 
to offset the room heat loss, there should be a sufficient 
number of these outlets to give good heat distribution 
and also to cover the entire exterior wall. Such outlets 
should be located on the longest outside wall, prefer- 
ably not closer than 3 ft from adjoining interior 
partitions and offset from windows, Fig. 5, where 
drapes interfere. In the case of small rooms, one out- 
let in the middle of the outside wall will be sufficient. 
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Fig. 2. Forced warm air heating for a seven-room house with individual ducts. 
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Location of supply outlets above the baseboard sim- 
plifies installation. Returns, however, should be in the 
baseboard with the baseboard carried up and around 
registers of large size. There are fewer returns than 
supply outlets. While there should be no return in 
bath rooms or kitchens, returns from dinettes or 
breakfast nooks should not be objectionable. 

Wall outlets collect less dust than floor outlets, and 
since the discharge is radial and out 4 inches from the 
wall, it lessens any tendency to streaking of walls. 
Grilles must be fully closed or fully opened so as not to 
interfere with induction of room air or create noise. 
Grille surfaces utilize gaskets to prevent whistling 
when outlets are closed. Return inlets should have 
registers, but supply outlets can be regulated or 
throttled only by a damper in each supply duct in the 
furnace room. This allows the system to be balanced 
in the furnace room once and for all, not to be later 
upset by room occupants. 


Furnace Unit 


When the burner starts as the room thermostat calls 
for heat, air is quickly warmed. A switch responsive 
to temperature soon permits the fan to start; later, as 
the burner stops and the temperature drops too low, 
this same switch stops the fan. Quick circulation 
throughout the house soon stops falling room tempera- 
tures; shorter operation reduces operating cost. Fan 
speed is regulated by adjustment at the motor pulley, 
or by using a smaller pulley to give a temperature 
rise of 120F through the furnace. Final adjustment 
should have the furnace operating with a minimum on 
limit. Modulating control with gas is not yet available. 

Return air may be arranged to cnter the furnace left 
or right, Fig. 6, or through its bottom, Fig. 4, from 
where it passes over a filter to the fan, is heated, and 
is then discharged to the ducts after passing over a 
pan type humidifier. The filter may be removed by way 
of the front furnace panel. Furnace pit should prefer- 
ably be waterproofed, or have a drain, since water 
elsewhere in the house may overflow, or ground water 
might enter at any crack. When the supply ducts are 
below the furnace, the warm air plenum may be in- 
verted from that shown in Fig. 4 and 6, and extended 
down along the side of the furnace. This makes a 
better appearing and less-costly job, and reduces the 
pressure drop, due to the use of fewer elbows or no 
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Fig. 3. Section A-A, Fig. 1, for ducts in first floor slabs. 
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elbows at all, if the ducts in the floor are made to 
enter the side of the plenum. 


To meet requirements of the American Gas Asso- 
ciation and the: Underwriters Laboratories, Inc., a 
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Fig. 4. Section through furnace room showing air 
supply and return. 


decorative screen or louver that cannot be closed is 
required low down in the door of the furnace room, 
together with a louver high up in the door or above 
it. A third louver should be in the window. Each 
louver should have a free air area of one square inch 
per 1,000 Btu of furnace input. 

The gas water heater should have a separate flue 
with opening to chimney higher than furnace smoke- 
pipe, so as to be favored by warm air from the larger 
device. Both flues should be galvanized and pitched 
up to chimney one inch in 10 ft. The chimney, by 
regulations, requires a clean out at the base. All smoke 
flues and warm air flues should be insulated and/or 
kept the prescribed distance from any combustible 
material. Incidentally, while Fig. 4 is the smallest 
furnace room the writer ever saw, it serves its purpose 
in every way. 


Costs 


The cost of an entire system to the general con- 
tractor has been in many cases only $600 to $700, of 
which slightly more than half is for the furnace plant. 
Of course, all costs are subject to the time, locality 
and number of houses involved, as well as the kind of 
fuel used. Gas is cheaper than oil for first installation 
cost. Not much can be saved by using, say, 4-inch 
galvanized rain water leader pipe in lieu of 4-inch 
aluminum ducts where the houses are few in number, 
see Table 1, but a development of 1,000 houses might 
mean a saving of $40,000. Savings can also be made 
by using fewer points of return air inlets, as possible 
in some house designs where the air can freely return 
of itself to a common inlet near the furnace. Even 
where numerous points of air return are required for 
more positive heating results, it may still be possible 
to economize by using a number of 7-inch round ducts 
of the required total area for the return air rather 
than a common duct of preformed asbestos. Savings 
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may also be made in some cases by insulating the ducts 
as described later under “Insulation.” 

Ducts of 4-inch round are of a convenient size for 
passing through construction, particularly when run in 
first floor concrete slab, and are most economical con- 
sidering the added friction that would result from the 
use of smaller sizes. For example, a reduction to 314- 
inch size would make only a negligible money saving 
and this at the expense of a friction loss more than 
doubled. In Fig. 1 and 2, the length of supply ducts 
totals 265 ft, of which 115 ft is in the first floor slab. 
In a building where the furnace is more centralized, 
any saving by size reduction would be still less notice- 
able, since the total linear length of duct then involved 
usually approximates but 200 ft. 


Duct Materials 


The cheapest materials from which ducts may b>; 
constructed is the first question that always arises. 
The answer is not difficult to find insofar as the cost 
of the material itself is concerned. However, some 
neglect to fully consider the cost in place and the 
results obtained. The principal objective should be 
to produce optimum performance with minimum cost, 
making all ducts smooth throughout with no projec- 
tions and as direct as possible with a minimum num- 
ber of elbows. 

Turns at 45° should be used wherever possible. 
For example, in Fig. 2 the order of the three ducts 
to the bedrooms should be reversed, so that 45° ells 
can be used at the points of rise between the joints. 
The three ducts run as shown require 90° ells which 
could have been avoided by the suggested reversal. 
Turns in the first floor concrete slab should prefer- 
ably be avoided, if possible, or removable slab placed 
over them. Degree of elbows should be made adjust- 
able to meet conditions in the field. 

Ducts of Transite, preformed asbestos and fiber 
have all received consideration, especially so due to 
their desirable values of lightness, insulation and 
sound reduction and their ability to withstand vermin 
and moisture. For cheaply built houses, the first two 
materials are usually too expensive, the third one 





Fig. 5. Installation of air outlets near the baseboard 
avoids contact with drapes. 
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Fig. 6. Furnace installed with overhead plenum chamber. 


does not offer sufficient economy. Concrete ducts 
have been used, but they require expensive form 
work, may or may not be smooth enough, and they 
lose considerable heat. 

Fiber conduit for electrical wires is highly re- 
sistant to water and electrolysis, has good mechanical 
characteristics and the joints are water-tight. On the 
other hand, heat and moisture might affect its smooth- 
ness in time and a vapor barrier may be required to 
avoid moisture pickup in summer months. The coi- 
duit has an odor which no doubt is more perceptible 
at higher air temperatures. Whether this odor would 
be sufficiently diluted in the air quantities handled is 
hard to say. 

The use of round clay tile pipe increases pressure 
drop in their air stream, due to the additional joints, 
and also increases the heat loss. Tile with bell and 
spigot ends comes in two-foot lengths and is not cheap; 
plain end drain tile, which is cheap, comes in one-foot 
lengths. Six joints of tile if laid even, and there is 
no surety of this, give the same pressure drop as a 


' single elbow. Tile pipe is subject to breakage during 


its transporting and handling and this results in an 
added cost for laying and for the cementing or taping 
of the numerous joints. 

Galvanized iron ducts, or ordinary rain water leader 
pipe, should be plain and not the corrugated type. It 
is very cheap, particularly in the lighter gage, but it 
is subject to rust which in time may discolor walls at 
air outlets. This also results in unevenness and a de- 
crease in cross-section due to rust accumulations. 
When such pipe is laid in concrete it is particularly 
important that the concrete mixture be fluid enough in 
accordance with best trade practice so as to flow 


AUGUST, 1949, HEATING AND VENTILATING 








ar¢ 
me 
su] 
dis 


ss tt 


Qa, 


=a =~ wm st | 0©O ges 


a ue i rn | = 











around the pipe, yet not flow into pipe joints. This 
method will provide a smoother bore and a proper 
support below the pipe should the pipe eventually 
disintegrate in spots or throughout. 
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Fig. 7. Design combining supply and return ducts. 


Aluminum ducts offer the preferred material since 
they are light, durable, very smooth, easily assembled 
with slip joints, and lose much less heat than one would 
normally think. Floor temperatures must be kept 
down, especially with an air temperature at the fur- 
nace bonnet of about 190F. Offhend, this temperature 
seems rather high as compared to radiant heating 
where the design is usually with a water temperature 
of 125F and the floor surface temperature cannot ex- 
ceed 85F without discomfort. On the other hand, the 
warm air ducts are not as close together as are the 
pipes in hot water radiant heating systems. Further- 
more, air to metal transmission is not as rapid as with 
water to metal. 

One can buy 4-inch rubber hose that is substantial 
and rigid enough for the purpose in question at a cost 
of $20 for a 10-ft length. After the first floor concrete 
has hardened, the temporary hose form may be de- 
flated and withdrawn for reuse. If enough houses are 
involved, substantial savings might be made. This 
method is being investigated by various builders and 
the economies depend upon how many floor slabs are 
foured in a day, and whether concrete is first poured 
only over the runs of hose as a protection when the 
entire floor is later poured, or whether the entire floor 
slab is poured at one time. Rubber hose has been suc- 
cessfully used in other work, such as in the removal 
of gas fumes through the ducts formed in the concrete 
slab of bus garages. 

In industrial work, the roughness of any minute 
voids left at the interior surface of concrete pipe does 
not matter to such an extent as it might in small 


house work where the added friction to air flow could 
soon overcome the power of the fan. A further dis- 
advantage is the additional labor required for forcing 
the concrete below and completely around the hose. 
Concrete must also be fluid enough for this purpose. 
In the final analysis, there is no surety as to the 
smoothness of a concrete duct and there is also a 
greater temperature drop or heat loss within the con- 
crete duct, thus lowering its capacity for heat delivery. 


Ducts in First Floor Slab 


Ducts in first floor slab should be well removed from 
cinders. Asbestos paper tape should be pasted over 
each joint and the ducts should be painted with roof 
coating, asphalt, cement bituminous plastic thinned to 
brushing consistency, or similar protective coating. 

The floor should be channeled where the ducts are 
to be located, Fig. 3, so that there is a minimum 2-inch 
concrete above the ducts to prevent unevenness of con- 
crete and l-inch of concrete on both sides and on 
the bottom. Wire reinforcing will probably be 6-inch 
square, No. 10-gage wire mesh laid above the ducts, 
and there should be a bed of gravel uniformly dis- 
tributed 4 inches deep below the ducts. The channel 
is best made by using 1 x 1 inch sleepers 4 inches 
long on about 30-inch centers near, but not at joint 
centers. Where membrane waterproofing is desirable 
or required by local authorities, the membrane should 
be placed below the ducts in such a way that it will 
not interfere with the free flow of concrete around 
the ducts. 

Some builders, instead of using building paper for 
the vapor seal, are using Sisalkraft paper, as this 
paper may be secured in various widths and in any 
length desired. For large housing projects, it may be 
desirable to get a roll the full width of the building. 
However, most builders advise that widths of 6 to 8 ft 
are about the limitations for one or two men to handle. 
Roofing felt is only 30 or 36 inches wide so that more 
seams are required. With Sisalkraft paper only two 
pieces could be used where seven or eight pieces would 
otherwise be required. Sisalkraft could be bought in 
12-ft rolls for a 24-ft house and this would require 
only one seam. 


Return Air Ducts 


The minimum number of return air ducts are re- 
quired to provide the necessary total or main return 
duct area. This area should be equal to and preferably 
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gieater than the combined area of the minimum num- 
ber of supply outlets required. 

Return air ducts in concrete must be strong enough 
to withstand the usual pourings. Double wall Carey- 
duct (preformed asbestos) answers the purpose since 
it will not deflect and also has a good insulating value. 
Such ducts are painted with Carey Clad with branch 
connections sealed by an adhesive prepared by the 
same manufacturer. Rigid asbestos duct turns may 
be obtained. The duct comes with convenient slip 
joints. Such duct deadens sound, does not conduct 
electricity, and is vermin-proof. It is light and is 
capable of being sawed. When enclosed in concrete, 
it should have a waterproof membrane completely sur- 
rounding it for protection against concrete temporarily 
or permanently wet. 

Duct of this kind can be used as a form in concrete 
for the upper concrete supply air duct, Fig. 7, thereby 
insulating the high temperature supply air duct 
against unusual temperature drop. The temperature 
of the supply air ducts must be kept up to keep down 
the number of supply ducts required, but in return 
air ducts, this is of no importance since the low tem- 
perature of return air can have but slight heat loss. 
As a rule, return air ducts have a much smaller total 
of heat losing area and, of course, any heat loss does 
not affect the number of returns required. 

Another method of returning the air, and a cheaper 
one, is to use round aluminum ducts, a 17-inch duct 
for each 14 x 6-inch return air register, or where 
space permits, a 10-inch round from a 30 x 6-inch 
register. 


Insulation 


Unusually long runs of supply ducts should be in- 
sulated, otherwise they may have to be increased in 
size or number to give the required heat delivery. For 
example, an increase of 25% in duct capacity may be 
obtained by one inch of insulation on such duct runs. 
Again, suppose that the heat delivery capacity of a 
A-inch round duct is only slightly below or above that 
of the heat loss of the space to be served. In such a 
case, the capacity may be made certain by insulating 
the duct and by taping its seams or joints. 

Ducts which necessarily run in cold partitions, 
floors, walls or ceilings, should be insulated. Ducts 
carried up in warm inside partitions with horizontal 
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extensions on the second floor construction to exterior 
walls, not only avoid any need for insulation, but also 
give best distribution of the heated air. Ducts that 
run in joist space below attic floor insulation need no 
insulation, but ducts that necessarily run in an attic 
above floor insulation should be insulated with two- 
ply air cell asbestos or its thermal equivalent. 

A crawl space below the first floor should be vented 
to outdoors during the summer season to prevent ex- 
cessive condensation within the space. These vents 
should, of course, be closed off during the heating 
season. In crawl spaces, duct insulation should be 
vermin-proof, and of a kind which cannot be perma- 
nently damaged by moisture. Ducts, however, should 
preferably be run between the joists and above the 
floor insulation, in which case no duct insulation is 
required, provided, further, that the floor insulation is 
the thermal equivalent of two-ply air cell asbestos. 

With ducts in first floor construction, with or with- 
out a crawl space below, the pleasant thought remains 
that there are no large pipes to contact your head, as 
most likely would be the case were there a basement 
in the house. Even when installed in a basement or 
crawl space, the pipes being small, take up no more 
headroom than do the lights. In any event, where they 
are laid directly in the floor, they are warming the floor 
for comfort of those above. 

When ducts are laid in a first floor slab on the 
ground, the heat loss of the ducts should be estimated 
at 20% of the heat they carry in their air stream. A 
loss of only 10% may be assumed provided the exterior 
periphery of the house has 2 inches of insulation ex- 
tending 14 inches below grade and provided, further, 
that a moisture membrane is used, together with one 
inch of insulation below the slab. 


System Using Rain Water Leaders 


Richard M. Stern, a consulting engineer of Seattle, 
Wash., has been working independently on a type of 
system similar to the one just described. By now sev- 
eral architects out his way who have used the method 
for small houses have found the heating both economi- 
cal in first cost and operation and also quite satisfac- 
tory otherwise. 

Mr. Stern uses a grid or header system of 3-inch 
(occasionally 214-inch) galvanized rain water leaders, 
instead of carrying each duct back independently to 
the furnace. His outlets, while sometimes run continu- 
ous under a shelf, Fig. 8 and 9, are usually grilles or 
registers set in the floor along the walls, Fig. 7 and 
12. Ducts for main supply air and for the collecting 
or sub-header warm air, Fig. 8 and 10, are all of %%- 
inch insulated preformed asbestos, but alternate 
schemes, Fig. 7 and 9, use poured concrete for the main 
ducts. 

Mr. Stern advises that the use of concrete for warm 
air main ducts has usually been found more expensive 
than the 14-inch preformed asbestos duct. Further- 
more, concrete has the disadvantage of greater heat 
absorption and heat loss. He adds, however, that the 
use of concrete for warm air ducts may be found satis- 
factory in small houses with runs not over 30 ft long, 
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and that concrete will in any event be satisfactory in 
the case of underfloor return ducts. 

Return inlets are usually located in the baseboard. 
Return ducts are preferably run with sheet metal in 
the attic or above a hung ceiling in the corridor. In 
some cases, with small houses of five rooms or so, the 
return air may travel through a short hall direct to the 
furnace in the utility room, using no ductwork. A small 
outside air duct is run directly to the return air intake 
of the furnace to provide air sufficient for offsetting 
infiltration. 

Main supply and return air ducts are placed along- 
side of one another, Fig. 8, in the concrete slab with 
supply grilles on the cold north wall. Upon occasion, 
the supply air duct is placed above the return duct, 
Fig. 7, or the return duct is omitted altogether, Fig. 
10. The continuous grilles, Fig. 8 and 9, require a 


4-inch shelf which need not necessarily take up usable. 


floor space since tables and easy chairs can project over 
it. All of these are alternates and ingenious possibili- 
ties, according to the house, taste of the architect and 
owner, and the money available. 


How the Grid System is Designed 


The rain leader pipe or ducts are laid in the concrete 
slab of the first or ground floor, Fig. 8 and 10. They 
are ordinarily spaced as required, Fig. 11, to deliver 
a quantity of air which will transmit the room thermal 
load and duct heat loss at the temperature of air leav- 
ing the furnace. Usually the air quantities are 20 to 
30 cfm per duct, which for 3-inch ducts, develop a total 
pressure loss of 0.05 inch of water when adding en- 
trance loss to the duct friction. In other words, be- 
cause of the added friction, long ducts must be more 
numerous (closer spaced) with each duct handling 
closer to 20 cfm. Short ducts would, therefore, be far- 
ther apart and deliver closer to 30 cfm. Temperature 
drop in the main warm air duct is assumed at 4F in 
10 ft, when using insulated asbestos duct of only %- 
inch thickness, but if this thickness calls for excessive 
air quantities, it should be increased to 1 inch, thus 
giving only half the assumed temperature drop. 

By sizing the main supply air duct from the furnace 
at velocities graduated down from an initial 900 fpm, 
advantage is taken of some static regain to maintain 
somewhere near constant pressure throughout the 
main duct runs. The friction remaining is then only 
the static loss through the grid, which, of course, 
makes the system somewhat self balancing. Final bal- 
ancing can then be done by means of a throat damper 
behind each outlet, or by blocking off the outlet collar 
through the concrete floor. 


The maximum air temperature at the furnace bonnet 
with a grid system is usually held down to below 130F, 
often not over 120F. Under such conditions, the floor, 
when of bare concrete, is perceptibly warm and prob- 
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Fig. 11. Pipe spacing through section B-B of Fig. 10. 


ably not over 80F. Readings of air temperature indi- 
cate a considerable portion of the total heat delivery 
to be by radiation from the warmed concrete floor 
panel. 

Use of 214- to 3-inch pipe, and therefore closer spac- 
ing, does produce a more uniformly radiant heated 
floor. Such sizes and spacing would produce a much 
greater heat loss to the ground than if 4-inch pipe 
were used were it not for the lower air temperatures 
within the pipes. There is, however, some additional 
heat loss, since more pipes are required and galvanized 
iron has a greater heat loss than does aluminum. 
Therefore, it is thought best that houses with a second 
floor should have a separate duct from the furnace, 
rather than to attempt to take risers off the ground 
floor asbestos ducts. This provides a conventional type 
warm air system for the upper floor. A number of 
houses have been so planned, the duct work dividing 
at the furnace bonnet to form a split system. A sepa- 
rate duct is provided for each floor and each duct is 
balanced or zoned by the operation of throttling 
dampers. 


Grid System Cost 


The cost has been $1,000 and upwards for a house 
with an area of about 900 sq ft. It appears as if costs 
will average about $1 per sq ft. Mr. Stern feels that 
his forced air split system for small houses of about 
900 sq ft area are probably about 20 to 30% lower in 
first cost than the usual hot water floor radiant instal- 
lation. As for larger houses, costs for forced air and 
radiant hot water are about the same. In any event, 
his particular rain leader design was not developed 
primarily for low cost heating, but rather for floor 
warming in residences having too high a heat loss for 
a floor panel job. He further states that there was 
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also a desire to provide the greater advantages of 
forced air over that of ordinary hot water. 


Locating the Air Outlets 


Mr. Stern favors locating warm air outlets in the 
floor, Fig. 12, where they are usually set about 4 inches 
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Fig. 12. Details of flocr installation. 


out from the finished wall under the larger windows. 
Such location, together with a 10° air deflection from 
the wall avoids fluttering of the drapes and also forces 
the air to cover more window area. Incidentally, this 
floor setting is ideal for use with summer cooling. 

Floor outlets as used are modern, quite sanitary, and 
usually small in size. They are 4-inch wide by 10- to 
14-inch long. Multi-louver shut-off is added only in 
bedrooms. The usual walnut brown electro-plated 
finish is pleasingly unobtrusive in appearance to most 
owners. However, outlets can be finished to match 
interior decorations. If desired, outlets can be rabetted 
into the floor. While furniture such as a chair or 
davenport may stand almost over an outlet, it may be 
said that furniture seldom blocks off floor outlets as 
sometimes happens with baseboard registers. 

Warm air registers in bath rooms and kitchens are 
installed 6142 ft from the floor, although occasional 
baseboard placement is used in the kitchen. In addi- 
tion, about 60 to 80 cfm of the kitchen supply is 


introduced through the floor of the towel drier com- 
partment with the overhang of the toe space cut out 
for relief. Cold air returns, of course, should be lo- 
cated in the baseboard regardless of the room. 


How Comfort is Obtained 


Since air diffusion is jetted upward along outside 
walls or major windows where cold air is offset before 
it travels but a matter of inches, it follows that the 
occupied space is free from drafts and that condensa- 
tion on windows is reduced to a minimum. Floor to 
ceiling temperature differentials are also reduced with 
consequent comfort and fuel economy. 

Since there are no drafts blowing across ankles as 
with some baseboards registers, the fan thermostat can 
be set for almost continuous fan operation with 110F 
on and 80F off, rather than with the higher settings 
often employed in conventional systems. The low set- 
ting permits use of high wall registers in kitchen and 
bathroom where floor registers cannot be used. 

With night set back of room thermostat, the fan 
stays off most of the night, but during the day in 
weather below 50F, the fan operates almost continu- 
ously. Semi-continuous fan operation prevents dust 
or dirt from settling into the floor outlets during the 
heating season, while the low supply air temperature 
is economical and prevents streaking of walls. 


Conclusion 


When the client has but little money the architect 
designs him a small house—the most house for the 
money. As a rule, in such cases, there is no money left 
for even a basement, so by the time the architect turns 
his thought to the heating plant, one is tempted to in- 
stall a simple pot bellied stove in the living room and 
let it go at that. In any event, before building a house 
without a basement, one should first check the local 
code since some town codes do not allow such an un- 
orthodox practice; for example, certain town codes in 
New Jersey are not in accord with such an omission, 
while others, like Morristown, N. J., are still working 
it out by means of a new code. 





Leak Detector Speeds Control Inspection 


At the Thermostat Division of Robertshaw-Fulton 
Controls Company, Bridgeport, Conn., a General Elec- 
tric Type H Leak Detector has helped speed production 
and improve product quality. 

The instrument is used to test for leaks in experi- 
mental thermostats and certain types of finished units. 
Before it was installed, the units were tested by in- 
troducing air at pressures up to 50 lb and submerging 
them in water, escaping air bubbles indicating a defect. 

Now a halogen gas, Freon, is introduced as a tracer 
into the closed thermostatic systems to be tested, after 
which the operator passes the nozzle of the detector 
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over the soldered joints. Use of this testing procedure, 
it is claimed, enables the company to locate leaks in 
about one-fourth the time it took with the old method. 
A company technician said: ‘The leak detector saves 
time in both laboratory and production-line testing, 
because now we don’t have to bother with the bulky 
tanks, fixtures, and other pieces of special equipment 
formerly required. With the old method each type of 
thermostat required a different sort of leak test.” He 
stated that from an operator’s standpoint the de- 
tector is easier to use than the old method for the 
operator can now sit down and work faster. 
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What Happened at Minneapolis 


Summary of papers presented at the semi-annual 
meeting of the American Society of Heating and 
Ventilating Engineers held at Minneapolis, Minn. 


HREE technical sessions were arranged for the 
T semi-annual meeting of the American Society of 
Heating and Ventilating Engineers that was held at 
the Nicollet Hotel, Minneapolis, Minn., June 20-22. 
Presiding at these sessions were Alfred E. Stacey, Jr., 
president; Lester T. Avery, first vice president; and 
L. E. Seeley, second vice president. In addition, the 
program included a number of special entertainment 
features for the ladies and children; a banquet on 
Wednesday evening at which Bob DeHaven, master of 
ceremonies for several local CBS radio station pro- 
grams served as master of ceremonies, and a golf 
tournament. Registration was over 400 persons. 

The Minnesota chapter was host to the society, with 
John E. Haines serving as general chairman of the 
committee on arrangements, L. C. Gross, vice chair- 
man, and F. B. Rowley, honorary chairman. J. S. 
Locke headed. the entertainment committee. 

Following are brief abstracts of the papers pre- 
sented at the technical sessions. 


Blower Performance 


A test arrangement and procedure to determine the 
performance of blowers used in conjunction with vari- 
ous forced warm air furnaces having a maximum out- 
put of 150,000 Btu per hr were described in a paper, 
“Determining Performance of a Blower Used With a 
Furnace.” The authors are N. A. Buckley, special 
research assistant and R. W. Roose, special research 
associate, University of Illinois. The studies and tests 
indicate: 

1. Blowers of the same type and nominal size, but 
produced by different manufacturers, do not necessarily 
perform identically when operated with the same 
furnace. 

2. It is advisable to use a substitute for the furnace 
filters when conducting furnace performance tests. 
A set of filter substitute plates have been developed for 
this purpose. 

3. Variable resistances can be applied for the fur- 
nace filters when conducting performance tests on 
either the inlet or the discharge of the furnace with- 
out changing the performance characteristics of the 
furnace-blower combination. 

4. Increase of resistance due to heating of the air 
by the furnace can be calculated. Over the narrow 
range of temperature rises encountered in furnace 
testing, the pressure drop through a blower-furnace 
combination will be 8% greater when operated with 
heat input than when operated with no heat added. 
Pressure drop with heat added — (Pressure drop with 
no heat added) x 1.08. Therefore, except for estab- 
lishing rated operating conditions, conducting tests 
with heat added is not considered essential. 
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The paper described the equipment tested and results 
obtained with various blowers used in the tests. 


Perforated Panels 


A study was made of air streams discharged from 
perforated ceiling panels with special reference to the 
effect of such variables on the gross area of the panel, 
the size and spacing of the perforations, and the height 
of the ceiling. This was covered in a paper on “Air 
Streams from Perforated Panels,” by Alfred Koestel, 
instructor; Philip Hermann, instructor; G. L. Tuve, 
professor—all of the Department of Mechanical Engi- 
neering, Case Institute of Technology, Cleveland, Ohio. 

A method was made available for estimating the 
performance of perforated panels within the range 
of conditions covered by the tests—3 to 40% free 
area, 1 to 14 sq ft panel size and up to 3,500 fpm air 
velocity through the perforations. Moderate variations 
in panel shape or the hole spacing had no apparent 
effect on the performance. 

In the case where low residual velocities are desired 
near the panel discharge, for large volumes of primary 
air supply, the optimum panel design and arrangement 
would be obtained if panels of small area and low per 
cent free area were spaced in such a way as to prevent 
the streams of each outlet from converging and form- 
ing higher stream velocities. With such small panel 
areas the phase lengths are decreased and with low 
free areas, the diffusion is increased. 

In addition to the perforated metal panels that were 
tested, studies were also made of perforated transite 
panels. 


Box Plenum 


“Pressure Loss and Air Flow Characteristics of a 
Box Plenum,” were described in a paper by S. F. 
Gilman, R. J. Martin, W. R. Hedrick and S. Konzo. 
The authors are, respectively, special research assist- 
ants, and professor of mechanical engineering, Univer- 
sity of Illinois. A study was made of a box plenum 
with six branch outlets. Results obtained in the tests 
include the distribution of air to the outlets, the flow 
pattern inside the plenum, and the outside pressure 
losses. Five separate entrance sections for introducing 
air into the plenum were investigated. The investiga- 
tors, as the result of this study, arrived at the follow- 
ing conclusions: 

1. The total pressure loss associated with a box 
plenum is composed of an entrance, turbulence and 
outlet loss. The entrance and turbulent losses can not 
be logically separated. 

2. The pressure loss at the entrance to the branch 
outlets is in good agreement with the generally ac- 
cepted value. 

3. The pressure losses and air flow conditions within 
a box plenum are not affected by the addition of equal 
resistance to each outlet. 

4. For all practical purposes, the losses with the 
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remote and close coupled fan positions are the same. 
Therefore, the results will apply to field conditions 
when the fan is located very close to the plenum. 

5. Take-off fittings for branch outlets should not be 
located within 12-inches of the upstream corners of the 
plenum if excessive balancing losses are to be avoided. 

6. The plenum loss with the abrupt expansion en- 
trance section (conventional type) installed is much 
higher than the calculated entrance loss alone, indicat- 
ing the loss due to turbulent mixing in the plenum is 
severe. 

7. Unless the entrance section of a box plenum is 
carefully designed, large pressure losses and unstable 
distribution of air to the branch outlets will result. 

8. When the conventional type, diverging section, 
and an internal expansion ring with five vanes inside 
the plenum entrance sections were used, rotational flow 
occurred and the system was unstable. The use of 
these three types should be avoided. 

9. The entrance section of a type with the internal 
expansion ring modified at the upstream end and 
placed inside the plenum, is superior to the other types 
tested from the standpoint of total loss, pressure re- 
quired to balance the system, stability of the system, 
and space requirements. This section is recommended 
for use in the field. The plenum loss with this section 
can be taken as 0.90 velocity heads in the inlet duct, 
provided no branch take-off is located within 12-inches 
of the upstream corners of the plenum. 


Earth as a Heat Source or Storage 


“Earth as a Heat Source or Storage Medium for the 
Heat Pump,” was covered in a paper by E. W. Guern- 
sey, P. L. Betz and N. H. Skau. Respectively, the 
authors are director of research, assistant director of 
research, and research chemist, Consolidated Gas Elec- 
tric Light and Power Co. of Baltimore, Md. 

For the sample calculations that are used in the 
paper, the authors consider the case of a small, well- 
insulated house in an area where the minimum tem- 
perature is OF, the temperature deficiency is 4,500 
degree days per season, and the total heating require- 
ment is 75 million Btu. It is assumed that the co- 
efficient of performance for the heat pump is 3, and 
that 50 million Btu of heat are extracted from the 
earth annually. Surfaces are assumed to be placed in 
a soil of 25 to 30% moisture. 

A consideration of shallow coils at various depths 





suggests that not less than 6,000 to 7,000 sq ft of 
overall coil extent would be required to supply the 
heat requirements of the small house considered, if 
the minimum temperature at the evaporator is to be 
not lower than 15 to 20F. The required surface would 
drop rapidly with a reduction in minimum permissible 
temperature at the evaporator. 

When the heat transfer surface is in the form of a 
plate or planar coil, the surface required is only one- 
fourth as great for balanced heat extraction and return 
as for heat withdrawal only. 

Since the extent of coil needed for the various cases 
considered in the paper is quite large from the stand- 
point of installation cost, the authors doubt that 
ground coils will be an economic heat source for 
general use. 


Heat Pump Operation 


“Heat Pump Results in Equitable Building,” were 
described by J. Donald Krocker, consulting engineer; 
Ray C. Chewning, office of J. Donald Krocker; and 
Charles E. Graham, building engineer, Equitable 
Building, Portland, Ore. 

This system, which has been operating for a complete 
year, is considered, at present, the largest heat pump 
installation in an office building in the United States. 
Operating results are included in the paper and the 
system was described. 

A number of general observations made by the 
authors may be of value to those concerned with the 
design or operation of a heat pump in a large building. 

1. The heat source normally adopted will probably 
be well or surface water. Often such water is corrosive 
or may form accretive substances on metals. Water 
analyses should be made in all cases to determine re- 
quired treatment, if any. 

2. Feasibility of heat recovery with the heat pump 
systems due to the quantities of water and air being 
handled is definitely substantiated by experience of 
operation on the Equitable Building, as is the economy 
of using the waste water for pre-conditioning incoming 
ventilation air. 

3. The importance of applying the best possible 
automatic control in the interest of operating economy 
cannot be over-emphasized. Because it is necessary to 
use small temperature differentials in the supply and 
return water and in the supply air, the control must 
be accurate and it must be flexible. Flexibility is 


Seated at the speakers’ table at the banquet held on Wednesday evening are, left to right, Frank B. Rowley, honorary chairman, 
committee of arrangements; Mrs. Richard C. Jordan; Ernest Szekely, treasurer; Mrs. L. C. Gross; Lester C. Avery, first 
vice president; Mrs. Alfred E. Stacey, Jr.; John E. Haines, general chairman; Bob DeHaven, master of ceremonies; Alfred 


E. Stacey, Jr., president; Lyman C. Gross, vice chairman, committee of arrangements; 


Lauren E. Seeley, second vice 


president; Mrs. F. B. Rowley; Richard C. Jordan, president, Minnesota chapter. 
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required in order to maintain the most efficient con- 
ditions of operation for the refrigeration equipment. 
For example, while a coefficient of performance of 
5 or 6 may be obtained on a basic refrigeration cycle 
with a condensing temperature of about 80 to 85F, the 
coefficient may drop to as low as 3 when this tempera- 
ture is raised to 105 or 110F. 

4. In providing for the automatic change of water 
circuits from one type of operation to another, care 
must be exercised in arranging the opening and closing 
of valves in sequence to prevent damage from water 
shock or hammer. 

5. Sufficient recording instruments of various types 
should be installed. Such instruments include flow 
meters, temperature recorders, room temperature and 
humidity recorders, together with units to control the 
outside air fans and exhaust fans, etc. 

6. The operator must have an analytical mind which 
can sort out and properly correlate the information 
which the recorders give. 


Ground Temperatures 


A. B. Algren, professor and head of the division of 
heating, ventilating and air conditioning, mechanical 
engineering department, University of Minnesota, told 
of studies made of “Ground Temperatures as Affected 
by Weather Conditions.” A 110-acre plot was used as 
a test area over a two-year period and thermocouples 
were employed to measure soil temperatures to a depth 
of 16 ft. 

Extensive tables were presented to show ground 
temperatures for both bare ground and for ground 
covered with sod at various depths up to and includ- 
ing 16 ft for the period from August, 1947 to Febru- 
ary, 1948. Due to a time lag, it was found that at 
16 ft, the ground is warmest in November and coldest 
in April. 

In connection with this study, tests were also made 
of the thermal conductivity of the soil. Results indicate 
that the conductivity of the silt and clay soils varies 
as follows: 

1. At a constant moisture content, it increases with 
an increase in dry density. The rate of increase is 
fairly constant and is independent of the moisture 
content. 

2. At a constant dry density, it increases with an 
increase in moisture content. 

8. For the unfrozen soil, it increases with an in- 
crease in mean temperature. 

4. The frozen soil at low moisture content shows 
very little change; in general, for soils of high mois- 
ture content it shows an increase for a decrease in 
temperature. 

5. When changing from unfrozen to frozen soil, the 
conductivity varies according to the moisture content. 
For dry soils, it does not change; for soils of low mois- 
ture content, it decreases; and with soils of high mois- 
ture content, it increases. 


Measuring Permeance 


An apparatus for measuring the water vapor trans- 
mission of materials was described in a _ paper 
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“‘Permeance Measurement Improved by a Special Cell.” 
The paper was prepared by F. A. Joy, associate pro- 
fessor of engineering research, and E. R. Queer, pro- 
fessor of engineering research, The Pennsylvania State 
College, State College, Pa. The apparatus can accom- 
modate not only paper-thin material but thick speci- 
mens as well. 

Four different models were constructed. In the last 
design, a duplex cell is used with the test specimen 
ring mounted vertically between the two sections. The 
water and desiccant containers are of special design 
involving primarily a vapor tight can with two open- 
ings through which air may be drawn by a fan when 
a valve in the entrance port at the top is opened. 
A feature of this cell is positive air movement over 
the specimen surface. While the air velocity is 
variable, it approaches a maximum of 350 fpm. The 
design fulfills the requirements for a vapor transfer 
of 19 grains per hour, the maximum tested thus far. 

Mean test temperatures have ranged from 50F to 
110F with a temperature difference as high as 23F 
between panel surfaces. Relative humidities on the 
water side were set and controlled at values ranging 
from 30 to 93%. Operation on the desiccant side 
included humidity values from 15 to 77%. Tested 
vapor transfer rates included values from 0.06 to 19 
grains per hour. Tested specimens ranged in per- 
meance from 0.34 to 120 Perms. 

While Model 3 and Model 4 have important uses, 
Model 3 is simpler and requires only a temperature 
controlled room for its operation. It is considered best 
for testing materials of lower permeance which are 
known to be insensitive to relative humidity. Model 4 
is limited only by its heat transfer capacity. 


Human Tolerance to Extreme Heat 


Results of 21 human exposures to air temperatures 
ranging from 140 to 240F were presented in a paper 
on “Human Tolerance Limits for Extreme Heat,” by 
W. V. Blockley, research associate, and Craig L. Taylor, 
associate professor, department of engineering, Uni- 
versity of California. A summary of the findings of 
the tests follow: 

1. Skin temperature rises continuously during ex- 
posure, the rate of rise being successively greater with 
increasing ambient temperature levels. The maximum 
mean skin temperature observed was 107F, reached in 
an exposure at 240F. 

2. Heart rate increases in a similar fashion to skin 
temperature, usually reaching values between 140 and 
160 beats per minute. 

3. Blood pressure changes show greater individual 
differences than do other physiological factors. Systolic 
pressure rose during exposure in all cases, while 
diastolic pressure declined continuously in one subject, 
but remained relatively stable or slightly elevated in 
another. 

4. Electrocardiograms taken during and after heat 
exposure show minor variations from the normal rest- 
ing records of the individual, but no distinct indications 
of heart damage have been seen. 

5. Exhaled air temperature responds rapidly to the 
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heat load, and appears to be a useful indication of 
thermal stress. Measurement of temperatures at sev- 
eral locations in the respiratory passages indicates 
that the mucous membranes exert a strong regenerator 
influence, cooling the inhaled air by as much as 100F 
in a few inches of travel, and warming the exhaled 
air, though to a much lesser degree. However, as far 
as can be determined, because of the evaporative loss 
the total respiratory system continues to serve as an 
avenue of heat loss even under conditions close to the 
extremes of these studies. 

6. Respiratory ventilation increases markedly under 
heat stress, often reaching values two or three times 
the resting levels, though respiration rate is not sig- 
nificantly affected. Oxygen consumption apparently 
follows a course that is roughly parallel to that of 
ventilation. 

7. Subjective symptoms of thermal strain are nu- 
merous, but only a relatively few were observed con- 
sistently in each experiment. One common feature of 
all exposures carried to tolerance is a feeling of air 
hunger, associated with deep and irregular respiration. 
This symptom may be accompanied by restlessness 
and nervous irritability, while waves of dizziness may 
intervene at terminal stages. 


Cooling Loads 


C. O. Mackey, professor of heat power engineering, 
and N. R. Gay, associate professor of heat power 
engineering, Cornell University, prepared a paper read 
by Prof. Gay on “Heat Gains Are Not Cooling Loads.” 
There are so many variables that influence the true 
cooling load in addition to the energy release rates 
that finding the true cooling load does not lend itself 
to an exact analytical approach. A number of examples 
were given of the relation of these two factors, and 
from these examples, tentative general conclusions 
were drawn. 

In cases where there are steady sources of energy 
emission, the instantaneous contributions to the cool- 
ing loads from steady sources of energy emission hav- 
ing appreciable components of radiation, may be sig- 
nificantly less than the instantaneous rates of energy 
emission. 

In cases where there are periodic sources of energy 
emission : 

1. The instantaneous contributions to the cooling 


load from sources of periodic energy emission like 
roofs, walls and sunlit glass may be less than the 
instantaneous rates of energy emission at the time of 
maximum cooling load. 

2. The instantaneous cooling loads may be appre- 
ciably less than the instantaneous rates of energy 
emission under the following conditions: When pre- 
cooling or after-cooling is used; when a constant air’ 
temperature is maintained; and when any appreciable 
portion of the structure is in heat exchange relation- 
ship with a relatively cool heat sink, like the ground, 
in addition to being in heat exchange relationship 
with the sun and outdoor air. 

3. If a steady operative temperature is maintained 
by lowering the temperature of the air as the mean 
radiant temperature of the enclosure rises, the in- 
stantaneous maximum cooling load may not be sig- 
nificantly less than the instantaneous rate of energy 
emission at the time of maximum load. 


Solar Energy Through Glass Block 


George V. Parmelee and Warren W. Aubele of the 
ASHVE Research Laboratory, Cleveland, Ohio, pre- 
sented a paper on “Solar Energy Transmittance of 
Eight-Inch Hollow Glass Block.” It covered five pat- 
terns of hollow glass blocks. The authors summarized 
the results of the investigation as follows: 

1. The shading effect of the mortar joints is a 
principal factor in establishing the solar energy trans- 
mitting characteristics of glass block panels, except 
in the case of prism-type blocks. Increasing obscurity 
of pattern design and use of screens reduce energy 
transmitttance proportionately. 

2. The light directing characteristics of the prism- 
type blocks cause their transmitting characteristics to 
depart considerably from the trend indicated by 
mortar joint shading. 

3. Heat gain data due to absorbed solar energy must 
be recognized as approximations that are subject to 
considerable variation and therefore must be used with 
caution. 

4. If design boundary conditions of heat transfer 
had existed during the tests, values of overall coeffi- 
cients for glass block panels would be somewhat higher 
than those presented. The possible influence of bound- 
ary conditions on panel conductance needs further 
study. 





Ventilation for 


The new library annex of the University of Cali- 
fornia, in Berkeley, will be served by fans delivering 
92,000 cfm. Just completed at the Berkeley plant of 
Westinghouse Electric Corporation’s Sturtevant Divi- 
sion, the fans are designed to provide the required 
amount of fresh air with the least possible sound—a 
particularly important consideration when designing 
a ventilating system for a library. 

The wheel with backwardly inclined blades will turn 


84 





a College Library 


at the relatively slow speed of 250 rpm. The 15 hp 
Westinghouse motor powering each fan is of the silent 
type, turning at 900 rpm and transmitting its power 
to the fan shaft through a noiseless V-belt reduction 
drive. 

The project was designed by Arthur Brown, Jr., 
architect, and Thomas B. Hunter, mechanical engi- 
neer. Installation is being done by the Ace Sheet 
Metal Works, of San Francisco. 
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The heat gain calculation procedure described has 
been used by one manufacturer in competitive prac- 
tice for several years. It has been thoroughly field 
tested and has been used to determine the cooling 
load for equipment selection. 


EFORE air conditioning installations can be made 
B on a scientific basis, it is necessary to know not 
only what kind of equipment to use, but also how large 
the equipment should be. 

The determination of size of equipment to use is 
reached in two steps: 

(1) A heat gain calculation is made to determine what 
cooling capacity is needed to do a satisfactory air 
conditioning job. 

(2) Reference is made to test data to find what sizes 
of air conditioning units and condensing units are 
needed to give the required cooling capacity. 

This article concerns itself with the theory and me- 
chanics of the first step—the heat gain calculation. 


Heat Gain of a Structure 


In warm weather there are, in general, five different 
sources from which heat flows into a structure. Each 
of these sources is important and must be taken into 
account: Leakage of heat through walls, windows, 
etc.; heat brought in with outdoor air; heat liberated 
by people; heat generated by lights and appliances; 
heat radiated by the sun. 

These sources of heat are now fairly well under- 
stood and are susceptible to calculation which may be 
quite accurate. 

The sun is the final source of heat gain which needs 
to be considered here. Heat leakage into top floor 
rooms may be more than doubled because of this effect. 
Glass windows exposed to the sun may allow as much 
as 90 per cent of the incident heat to pass through. 

The making of a complete heat gain calculation in- 
volves not only the independent calculation of each 
of the five components, but it involves also the proper 
addition of these components to determine the correct 
maximum heat gain for the structure. The underlying 
principles are fundamentally simple, and, in fact, the 
whole process of calculating each component and add- 
ing it in proper relationship to the others has been so 
organized and simplified that it may be carried out 
with little more effort than filling out a standard 81% 
inch by 11-inch calculation form. 


Heat gain is composed of two factors. One is called 
the sensible heat gain, because it is associated with a 
change in temperature of the air, and may be sensed 
by that temperature change. The other is called the 
latent heat gain, because it is unaccompanied by any 
temperature changes and involves simply an increase 
of the moisture content of the air. In this sense it is 
latent, or hidden. Since the elimination of excessive 
moisture by an air conditoning system requires the 
removal of heat from the air by the cooling equipment, 
this moisture gain represents a gain of heat. 

The several components of the cooling load are classi- 
fied in this manner as follows: 

(1) Sensible heat only. 
a. Conduction through walls, etc., (temperature 
difference). 
b. Sun effect on walls and roofs (additional con- 
duction). 
c. Sun effect through windows. 
d. All heat generating appliances which do not 
give off moisture. 
(2) Both sensible and latent heat. 
a. Ventilation air. 
b. Occupants. 
c. Appliances which give off moisture. 


Design Problem 


In what follows, the various components of the cool- 
ing load will be discussed individually, and then con- 
sideration will be given to the manner of adding them. 
To clarify discussion, the following example is used: 

It is proposed to cool an office 20 ft « 15 ft with 12 
ft ceiling, one exposed wall, facing south, in which are 
50 sq ft of window area, and located in 40 deg north 
latitude zone. The following data apply: Outside wall, 
(12 inches brick) U,, — 0.36; inside walls U, — 0.27; 
floor and ceiling, U,, — 0.32; window area, 50 sq ft; 
occupants, 3; moderate amount of smoking; lights, 
two 100-watt lights used in daytime. 


Calculation of Heat Leakage Through Walls 


The technique of calculating heat leakage through 
a wall was first explained some 300 years ago by Sir 
Isaac Newton, and by Fourier, the French mathemati- 
cal wizard. They showed that heat conduction was 
dependent on three factors: 

(1) The area of the wall. 
(2) The heat transmissive quality of the wall. 
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(3) The difference in temperature between the air 
on the two sides of the wall. 

The precise relationship may be given by the for- 
mula: Heat gain in Btu per hr — 

(wall area) & U, X (temp. diff.). 

In this formula the factor U,, is known as the over- 
all heat transfer coefficient of the wall, and is usually 
expressed in Btu per hr (sq ft) (degree temperature 
difference). The wall area is expressed in square feet, 
and the temperature difference in degrees Fahrenheit. 
The precise means of determining each of these fac- 
tors will be discussed. The product of all three factors 
gives the heat gain. 


Determining Wall and Glass Areas 


Wall and glass areas may be determined in the usual 
manner from the linear dimensions, which are ascer- 
tained originally in making the survey, or else taken 
from available blueprints. For the purpose of this 
calculation it is necessary to know the net wall area, 
in order that the heat flow through the wall proper 
and through the windows may be calculated separately. 
The net wall area is simply the difference between the 
gross wall area and the window area. Areas of ceil- 
ings and floors are determined in similar fashion, sky- 
lights being treated simply as windows in ceilings. In 
the case of a sloping roof, use the horizontal projected 
area of the roof. The effect of the slope is taken into 
account in the heat transfer coefficient. See Table 1. 


Determining Heat Transfer Coefficients 


The overall heat transfer coefficient of a wall is a 
measure of its ability to conduct heat from the air on 
one side to the air on the other. This heat transmissive 
ability depends on three things: 

(1) The air velocity on the outside of the wall. 
(2) The air velocity on the inside of the wall. 
(3) The thermal properties of the wall. 

Considerable research on this subject has been done 
in this and other countries, and it is now possible to 
find directly the overall heat transfer coefficient, U,, 
for any of the usual wall, partition, roof, floor, or win- 
dow constructions, simply by referring to standard 
tables. The coefficients are usually based on an assumed 
wind velocity of 15 miles per hour across outside sur- 
faces, and still air conditions (15 to 25 fpm) indoors. 

Certain special cases, not covered by the tables 
directly, arise in connection with rooms under attics 
and sloping roofs. Table 1 shows how coefficients for 
such special cases may be derived. If coefficients are 
determined in this way, then one may ignore the slope 
of pitched roofs and calculate the areas as though the 
roofs were flat. Table 1 also shows how to determine 
temperature differences and sun effect coefficients for 
these special cases. 


Determining Temperature Differences 


It will be evident that to arrive at the temperature 
differences across an outside wall one 





TABLE 1—TRANSMISSION COEFFICIENTS, TEMPERATURE DIFFERENCES AND 
SOLAR RADIATION COEFFICIENTS FOR CEILINGS OF VARIOUS ROOMS 


must first settle on an outdoor tem- 
perature to be used as a basis for 
design, and then decide what indoor 
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Location of Room Uw 





Temperature | 
Difference | 














temperature it is desired to maintain. 
Rw What outdoor temperature should be 
used as a basis for design? A choice 





be ee ae | - of this temperature requires a compre- 
Not on top floor Uw = Ue (3 to 5 Deg.) | Rw = 0 hensive understanding and correct in- 
U- | terpretation of weather bureau data. 
Under unventilated attic y. = | | The highest outdoor temperature ever 
ae Ge ot — ya | (to — ti) - =FXaXI recorded anywhere in the world was 
struction it I | near Death Valley, Calif., where 134F 
| Ue was recorded on a properly shielded 
. Uv = | and tested thermometer. Yet in San 
papoose or cpm ome : . | ime =FXaX! Francisco, only 500 miles away, the 
| U- mean dry bulb temperature for July 
ype nese pn vo ie = yy. | (Attic ame. — is 58.5F, although the maximum ever 
' a | (te aie m recorded there for this month was 99F. 
Under fan ventilated attic, ne (5 to 10 Deg.) | eile In Phoenix, Arizona, the mean dry 
pera er ntey Uw = Ur | =) ee =eXex) ees 
ing New York City it is only 73.5F. And 
Directly under sloping roof yy, = Roof area there were places in the Middle West 
—room also forms the: Deaabenuned (to — ti) =FXaXI in the summer of 1934 where for over 
ceiling X Ur X Ceiling Area | 30 consecutives days the temperature 

: at never failed to pass 100F. 
LETTER SYMBOLS These wide variations in tempera- 
to = design outdoor dry bulb temperature. F = radiation factor. Determine F to use in ture indicate that considerable care 


ti design indoor dry bulb temperature. 


Uw = overall transmission coefficient. by using the value of Uw calculated in 

Uc = transmission coefficient for ceiling alone. the second column. 

Ur = transmission coefficient for roof alone. I = intensity of sun. Determine / to use in 
a = absorption coefficient. See Table 8. fourth column from Table 7, using 

Rw = solar radiation coefficient. values for horizontal surfaces. 


fourth column from formula on page 92 


must be exercised in the seléction of 
the outdoor design temperature. It is 
not reasonable to choose the highest 
temperature ever recorded in a given 





Unless otherwise noted, tables are copyrighted by General Electric Co. 


locality, for that may occur only once 
in 50 years, and then for only a short 
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time. Equipment chosen on such a basis would be much 
larger than it need be. Likewise, it is not reasonable 
to choose the average summer temperature, because 
there are many days in summer above the average 
temperature. Equipment chosen on this basis would 
be too small for the job. 

In general, the design temperature should be high 
enough so that it will include about 90 per cent of the 
daily maximum temperatures during the cooling 
season. Then there will be a few days on which the 
equipment installed will be somewhat inadequate dur- 
ing a few hours of the day, but it will be generally 
satisfactory and will not be unduly expensive. 

Table 2 gives outdoor dry bulb and wet bulb tem- 
peratures that may be used as a basis for design in a 
few cities of the country. Similar data are available 
for most of the major cities. 

The desired indoor design dry bulb and wet bulb 
temperatures and absolute humidity may be deter- 
mined from Table 3. In addition to the data given, 
in some localities it is competitive practice to design 
for 8-10F difference between indoor and outdoor dry 
bulb temperatures when the customer occupancy time 
is 15 minutes or less. A good example of this type of 
application is a drug store. It is common practice to 
design for an indoor dry bulb temperature of 78 to 80F 
and 50 per cent relative humidity for an occupancy of 
one hour or more. 

These data are complete enough to permit arriving 
at design temperature differences for outside walls. 
Design temperature differences for ceilings of rooms 
under attics, or under flat or sloping roofs, are given 
in Table 1. For inside walls or partitions, where there 
are no unusual sources of heat on the far side of the 
partition, it is justifiable to assume a temperature dif- 
ference from 3 to 5F less than for the outside walls. 
Where a partition leads to a hot kitchen or similar 
heated space, it is desirable to assume a temperature 
difference somewhat greater than for the outside walls. 

It should be noted here that ordinarily the outdoor 
temperature is highest at about 3 p.m. Thus by the 
methods described, one automatically makes the cal- 
culation for this time of day. There are many cases, 
however, where the conditions of occupancy, sun effect, 
etc., are such that the maximum total heat gain from 
all sources occurs at some other time of day. The over- 
all calculation should be made, of course, in such 
fashion that it gives the greatest total heat gain occur- 
ing over a 24-hour period. It is desirable, therefore. 
to determine the time at which this greatest heat gain 
occurs, and correct the value of the conduction com- 
ponent from 3 p.m. to the proper time. The precise 





TABLE 2—SUMMER DESIGN TEMPERATURE 


Dry Bulb 


Cit Wet Bulb 
y Temperature Temperature 
Birmingham, Ala. ..................-- 97 78 
Cleve!and, Ohio ...................... ' 92 74 
Detroit, Mich. .......................... 97 va 
New York, N. Y. ............-.-------- 92 76 
Sen Franc:sco, Calif. ................ - 89 64 
St. Louis, Mo. ............0-.22.2--2---- 101 77 








TABLE 3—DESIGN INDOOR CONDITIONS FOR SUMMER 





Dry Wet | Abs. 
Class of Apptication Bulb, = Bulb, | Humidity, 
F F | Gr. per tb. 


High class comfort cooling where 
maximum comfort is of prime im- 
portance and where average of 
occupancy is over | hour............ 78' 67 82 


General class of application in 
which it is desired to maintain 
comfortable conditions for periods 
of occupancy of 1 hour or more 
but where cost is an important 
consideration, and partial cooling 
will be acceptable on a greater 
number of warm days than for 


application above ...................... 80° 68 84 
Applications in which the period 
of occupancy is less than 1 hour... 82 69 86 





It will seldom be necessary to provide more than 20F design tem- 
perature reduction. 

In no case is it desirable to provide a design dry bulb temperature 
reduction of less than 8F. 





manner of making this correction will be explained 
later. 

The importance of selecting the correct design con- 
ditions for the particular job cannot be overestimated. 
A careful decision as to the amount of temperature 
reduction to be provided will determine to a large ex- 
tent the degree of satisfaction which the installation 
will give. 


Heat Leakage Problem 

As an example of proper procedure, the heat leakage 
for the office described under “Design Problem” is now 
calculated. Assume a design outdoor temperature of 
96F and the design indoor temperature for an occu- 
pancy of more than one hour is 80F. The design tem- 
perature difference is, therefore, 16F. 
Outside wall 

Heat leakage, Btu per hr — U,, x temperature dif- 
ference < wall area 

0.36 x 16 « [(12 & 15) — 50] — 750 Btu per hr 
Windows 

1.1 16 x 50 — 880 Btu per hr 
Inside Walls 

0.27 x 18 « [(2 & 20 & 12) + (15 & 12)] = 

2,310 Btu per hr 
Floor and Ceiling 
0.32 «x 13 « (2 « 15 & 20) = 2,500 Btu per hr 

Total conduction due to temperature difference at 

3 p.m. — 6,440 Btu per hr. 


Heat Gain from Ventilation Air 

Ventilation air, brought in to replace the vitiated 
indoor air and to eliminate odors, must be cooled to 
room temperature and dehumidified to room humidity. 
The sensible and latent heat gains from ventilation air 
are determined accurately from the following two 
formulas: 


Sensible Heat, Btu per hr — 
Q x 60 





< 0.240 x (t, — t,) 
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Dry Bulb Temperature, F 


Fig. 1. Method of using a psychrometric chart. 


Latent Heat, Btu per hr — 
Qx 60 w,—w, 
———-_ *& ——_ * 1,060 
Vv 7,000 
where 


Q = cubic feet per minute of ventilation air 
v = specific volume of ventilation air in cubic feet 


per pound 

t, == outdoor dry bulb temperature 

t,; = indoor dry bulb temperature 

w, = absolute humidity of outdoor air in grains of 
moisture per pound of dry air 

w, = absolute humidity of indoor air. 


For all practical purposes, these two formulas can 
be simplified to the following: 


Sensible heat, Btu per hr — Q  (t, —t') 1.08 
Latent heat, Btu per hr — Q & (Ww, — W,) X 0.68 


To determine the moisture gain in pounds per hour 
divide the latent heat gain, Btu per hr by 1,060. 

The various terms involved in these two formulas 
are easily determined. An explanation has already 
been given, for example, concerning the determination 
of the design temperature difference, t, — ¢;. 

The outdoor absolute humidity, w,, is found from 
the design dry bulb and wet bulb temperatures (given 
in Tables 2 and 3) and from a psychrometric chart. 
Fig. 1 shows how the psychrometric chart is used in 
this connection for a dry bulb of 95F and a wet bulb 
of 75F, which correspond to an absolute humidity, w,, 
of 99 gr per lb of dry air. 

The indoor absolute humidity, w,, to be used as a 
basis for design is given in Table 3 for various classes 
of comfort cooling applications. In the case of indus- 
trial and other special applications, the requirements 
of the job will ordinarily determine what dry bulb 
temperatures and relative humidities must be pro- 
vided. With the aid of the psychrometric chart, the 
absolute humidity, w,, may then be determined. 

The only term remaining to be explained is Q, the 
quantity of ventilation air supplied. There are, in 
general, two ways by which outside air may enter an 
enclosure: 

(1) It may be brought in under control by a fan or 
blower. 

(2) It may be allowed to drift in haphazardly through 
open windows or window cracks. 


Mechanical ventilation—If mechanical ventilation is 
used, the amount of air brought in should be adjusted 
to the actual requirements of the occupants. These 
requirements are somewhat flexible, but available evi- 
dence seems to indicate that the figures given in Table 
4 represent good practice. They should be used in 
calculations of this sort. 

Natural infiltration—If dependence is placed upon 
natural infiltration to supply outside air, it is neces- 
sary to determine whether the rate of infiltration is 
great enough to supply the requirements listed in 
Table 4. If it is not sufficient, then it may be assumed 
that the occupants will raise a window or open a door 
to increase the rate of air supply. Table 5 gives ap- 
proximate data on the rate of natural infiltration for 
various types of rooms. Hence, for cases where ven- 
tilation air is supplied by this means, the following 
procedure should be used in calculation: 

(1) Calculate the rate of infiltration (see Table 5) 
from the formula 
(Infiltration, cfm) — 
(volume of room)  (airchanges per hour) 





60 


(2) Calculate the total amount of outside air required 
from average number of occupants and Table 4. 





TABLE 4—VENTILATION AIR STANDARDS 





| Per cent of 








Cfm Per Person People 
Application : menaiane -| Amend 
Recommended | Minimum | Smoking 
| 

Apartments 15 10* Some 
Art galleries 1 change per hr 1 change per hr None 
Assembly rooms 10 5 None 
Banks 1 change per hr 1 change per hr Occasional 
Barber shops 15 7 Occasional 
Beauty parlors 15 7 Occasional 
Cafeterias 15 10 Occasional 
Cigar stores 15 7 Occasional 
Cocktail bars 20 10 30% 
Coffee shops 15 7 Occasional 
Dance halls 20 10 Occasional 
Dept. stores 7 5 None 
Drug stores 15 7 Occasional 
Funeral parlors 10 5 None 
Hospital rooms 15 10 None 
Operating rooms 

—hospitals 100% fresh air 100% fresh air None 
Hotel rooms 15 10* Some 
Offices, general 15 10 Some 
Offices, directors 

rooms 30 20 80% 
Offices, private 30 15* 50% 
Pool rooms 20 10 50% 
Pressing 

stores 20 10 None 
Residences Use actual Use actual 

infiltration infiltration Some 

Restaurants 15 12 25% 
Shops, retail 10 7 None 
Theatres 7VY% 5 None 





*Figure at least five people for a single medium sized room and 
eight people for a larger room, but do not pyramid such loads for mul- 
tiple rooms beyond the maximum simultaneous peak. 

Regardless of the CFM per person recommended, the ventilation air 
quantity should not be less than natural infiltration through windows, 
doors, and cracks. 

These values are given as a guide. The customers’ wishes regarding 
ventilation should always be given serious consideration. 
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(3) Use the larger of the figures found in (1) and (2). 

As in the case of the heat conduction through walls, 
calculations of heat gain from outdoor air made in the 
manner outlined give, automatically, values which ob- 
tain at 3 p.m. This is because the maximum air tem- 
perature during the day occurs at approximately that 
hour. Inasmuch as there are many cases where the 
conditions are such that the maximum total heat gain 
from all sources occurs at some other hour (due to the 
preponderant effect of a morning sun or heavy occu- 
pancy) it may frequently be necessary to make the 
calculation for some time other than 3 p.m., when the 
air temperature will be somewhat less than the 
selected design value. This can be done by making a 
correction. 

It must be noted, however, that the correction ap- 
plies only to the sensible heat gain, and not to the 
latent heat gain, because the outdoor absolute humid- 
ity ordinarily remains practically constant while the 
temperature is going through its cyclic variation. This 
is all handled correctly and simply on the heat gain 
calculation sheet to be described. 

As an example of how this component of the cooling 
load is calculated, the office described on page 85 is 
used. 

(1) From Table 5 the natural infiltration is equivalent 
to approximately one air change per hour. 


Room volume —= 15 « 20 « 12 — 3,600 cu ft 


3600 « 1 

Infiltration — —= 60 cfm. 

60 

(2) From Table 4 the recommended ventilation air for 
an office is 15 cfm per person or a total of 45 cfm 
for three persons. Since the natural infiltration of 
60 cfm is greater than the required ventilation of 
45 cfm, use 60 cfm in determining the heat gain. 

(3) The sensible heat gain at 3 p.m. due to outside 
air — 60 « (96 — 80) 1.08 — 1,040 Btu per 
hr. 

(4) Assume an outdoor design wet bulb temperature 
of 77F. The corresponding absolute humidity, 
with a 96F dry bulb is 109 gr per lb dry air. 

(5) The indoor design conditions are 80F D.B. and 
68F W.B., which correspond to an absolute hu- 
midity of 84 gr per lb of dry air. 

(6) The latent heat gain due to outside air — 60 
(109 — 84) & 0.68 — 1,020 Btu per hr. 

(7) The total heat gain, at 3 p.m., due to outside air 
= 1,040 + 1,020 — 2,060 Btu per hr. 





Calculation of Heat from Occupants 


Heat given off by persons varies with the degree of 
activity of the individual. Precise data on this point 
have been collected over the years by many authorities. 
Typical examples are occupants of theaters, 390 Btu 
per hr; clerks in stores, 550 Btu per hr; factory work- 
ers, 1,000-1,500 Btu per hr. 

In most air conditioning applications people are 
found in one or two general states of activity—either 
they are seated or standing at rest, moving about only 
occasionally, as in a home or an office, or they are 
engaged in brisk activity such as walking or dancing 





TABLE 5—NATURAL INFILTRATION RATES FOR VARIOUS 
TYPES OF ROOMS 





Number of 





, Complete 
Kind of Room Air Changes 
per Hour 
Rooms—1 side exposed ] 
2 sides exposed IY 
3 sides exposed 2 
4 sides exposed 2 
No windows or outside doors . Y%to% 
Entrance halls 2 to 3 
Reception halls 2 
Bathrooms 2 
Drug stores 2 to 3 
Clothing stores | 
Churches, factories, lofts, etc. Y% to 3 





(for example, restaurant waiters or night club pa- 
trons). The heat gain and moisture gain from people 
under such circumstances is as follows: 

(1) Average condition (at rest, eating, office work, 


etc.) 
Sensible heat — 220 Btu per hr. 
Latent heat — 180 Btu per hr. 
Total — 400 Btu per hr. 
180 
Moisture gain — —— — 0.17 lb per hr 
1,060 


(2) Medium rate of exertion (restaurant waiters, 
average dancing, etc.) 
Sensible heat — 230 Btu per hr 


Latent heat — 420 Btu per hr 
Total — 650 Btu per hr 
420 
Moisture gain — —— — 0.40 lb per hr 
1,060 


Consideration should, of course, be given in all cases 
to the number of people who fall in one category or 
the other. 

In many applications such as offices, the people in- 
volved are present throughout the day and there is 
no problem in selecting the time of day for making 
the calculation. In other cases, such as restaurants, 
the occupancy changes sharply at certain hours of the 
day and a question arises as to the time of day to be 
used in the calculation. This matter is discussed later 
under the heading, Selecting the Time of Day. 

In the office design example, the heat gain from 
occupants of the office is as follows: 


Sensible heat — 3 « 220 — 660 Btu per hr 
Latent heat —3 « 180— 540 Btu per hr 


Total heat — 1,200 Btu per hr 





Heat from Lights and Appliances 


From the standpoint of the heat gain calculation, 
heat dissipating appliances which give off only sen- 
sible heat may be divided into three classes: 
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11) Appliances with known electrical watts input, or 
where it can be read from a nameplate. 

(2) Appliances with electrical watts input that can 
be determined through brief calculation. 

(3) Apppliances which have no electrical input. 

In the first category may be found such devices as 
lamps, toasters, waffle irons, etc., where the nameplate 
indicates the electrical current consumption to be ex- 
pected. All this current, which is changed into heat, 
is given off to the air in the room. The amount of 
heat, Btu per hr thus liberated is equal to 3.4 times 
the watts input. One watt is equivalent to 3.415 Btu 
per hr. 

Under the second heading may be included devices 
like motors, which show on their nameplate a horse- 
power rating but do not give the watts input for that 
rating. The watts input depends on the motor effi- 
ciency, which may range from 50 per cent for small, 
single phase, fractional horsepower motors, up to 
about 85 per cent for moderate sized and large three- 
phase induction motors. The rated watts input may 
be calculated from the formula— 


motor horsepower < 746 
Watts input — 





efficiency (as a decimal) 


If the load which the motor is driving is wholly 
within the room being air conditioned, then the entire 
watt input of the motor must be figured into the heat 
gain, using the conversion factor 3.4 to convert watts 
into Btu per hr. If, however, the motor drives a load 


tables are available, it is best to write the manufac- 
turer mentioned on the nameplate for the rating of 
the equipment being considered. 

Whenever dealing with heat generating appliances 
consideration should be given to special hoods and 
exhaust fans which can be arranged to exhaust some 
air from the spaces around the appliances and carry 
away a part of the heat directly to outdoors, thus re- 
ducing the load on the air conditioning system. Some 
of the heat from appliances is, of course, in the form 
of radiation or heat rays and can not be removed by 
the exhaust air unless it is trapped within the hooded 
enclosure by screening partitions. This radiation 
strikes walls and objects in the air conditioned space 
and is finally given off to the air, hence it must be 
included in the heat gain. 

In many other cases it will be possible to estimate 
with reasonable accuracy the percentage of the heat 
generated by the device that is carried away by the 
ventilating system and does not get into the room to 
increase the cooling load. If such an estimate cannot 
be made, use the following procedure to determine 
heat gain from hooded devices: 

(1) Obtain the air delivered by the fan through the 
hood in cfm. 

(2) Obtain the temperature of the air carried up the 
hood, and also the room temperature. 

(3) Calculate the heat carried up the hood, from the 
following formula: 
Heat carried up hood, in Btu per hr — 

(Cfm of air through hood) x (T, — T;) 


located in another room (through a long shaft or belt, where 
for example) then the energy transmitted to the load T,, = temperature of air carried up the hood. 
must not be included in the heat gain. In such cases T, = room temperature. 


the heat given off to the room consists only of the 

motor losses, avd may be calculated from the formula— 
Heat from motor, in Btu per hr — (1 — motor 
efficiency expressed as a decimal) (watts in- 
put to motor) x 3.4 

If there is no way of determining accurately the 
motor efficiency, then as a rough approximation the 
heat gain from such sources can be obtained by using 
the data in Table 6, multiplying the figures in the 
table by the motor horsepower rating. 

The third class of appliances takes in items like 
ranges, steam tables, coffee urns, uncovered steam 
pipes, etc., where no electrical power consumption is 
involved. For such cases, while a number of heat gain 


(4) Subtract the heat carried up the hood from the 
total heat generated by the device. The difference 
is the heat gain which is added to the room. 

In applying hoods to heat generating devices, care 
must be taken not to increase the heat gain (through 
increased outside air supply) more than it is reduced. 
If more air must be exhausted through the hood than 
is normally required for ventilation, it may be desir- 
able to bring a supply of unconditioned air from out- 
doors, through a special duct, and discharge it into 
the hooded area. This eliminates the drain of cooled 
air from the conditioned space. 

There are some appliances which give off not only 
sensible heat, but latent heat as well. These will gen- 





TABLE 6—HEAT GENERATED BY MOTORS AND MOTOR GENERATORS OPERATING CONTiNUOUSLY 














Figures are based on nameplate rating. Use where actual watts input cannot be determined. 














F Motors Motor Generators 
Nameplate ae —-——— : , | — - —-_—-—_—— —— 
a - Connected Load in | Motor in Air Motor and Connected Nameplate Heat Gain in 
Air Conditioned Space, | Conditioned Space, Load Both in Air Rating in Btu per Hr per 
Motor Outs'de | Load Outside Conditioned Space KW KW Rating 
1/20 to Ye 2546 2354 4900 3% to 3 2800 
Ye to V2 2546 1374 3920 3 to 5 1300 
Y to 3 2546 724 3270 | 
3 to 20 2546 454 3000 | 
20 to 150 2546 284 2830 | 
| 
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erally be encountered in industrial applications. Any 
device which evaporates moisture into the air falls 
into this category, and the moisture thus evaporated 
must be included in the calculations. The calculation 
is as follows: 
Latent heat, Btu per hr — 

(moisture, lb per hr) x 1060 
It is clear from this formula that one must first as- 
certain the amount of moisture being evaporated. 

A pitfall to avoid in this calculation is the inclusion 
of latent heat from appliances into two different parts 
of the calculation. Thus, suppose an electric hot plate 
rated at 500 watts were used to boil water, resulting 
in the evaporation of a half pound an hour. The total 
heat dissipated by the hot plate would be 500 x 3.4 
= 1,700 Btu per hr. The latent heat given to the air 
would be 4% x 1060 — 530 Btu per hr. The thing to 
note is that the 530 Btu is included in the 1,700 Btu 
given off by the hot plate. Thus 

Total heat from hot plate — 1700 Btu per hr 

Latent heat from hot plate 530 Btu per hr 

Sensible heat from hot plate — 1170 Btu per hr 

In the design example of the office, the only appli- 
ance load is the two electric lights which are used 


during the daytime. Hence this component of heat 
gain is 


200 « 3.4 — 680 Btu per hr. 


Sun Effect Through Walls 


As has already been mentioned, the sun transmits 
invisible heat rays which fall on exposed surfaces and 
force heat through walls and windows into occupied 
structures. This heat gain is in addition to the heat 
leakage which is produced by the temperature differ- 
ence between outside and inside air, and must be cal- 
culated separately. The method used in making cal- 
culations for wall structures is somewhat different 
from windows; both cases will be discussed. 

The amount of solar heat which strikes a wall can 
be simply and accurately measured by means of an 
instrument known as a pyrhcliometer. Many measure- 
ments have been made all over the world and consider- 
able data on this subject is available. However, not 
all the heat which strikes a wall penetrates through 
it and the problem faced in the heat gain calculation 
is to determine what per cent of the heat deposited 
on the outside surface actually gets through to the 
air inside the room. 

It must be noted that part of the heat which strikes 
the wall is reflected back into space, Fig. 2, because 
all surfaces act as heat mirrors to a greater or lesser 
extent. Highly polished metallic surfaces, for example, 
are very good heat mirrors and may reflect as much 
as 90 per cent of the heat. Rough black surfaces, on 
the other hand, are rather poor heat mirrors and may 
reflect only 10 per cent of the heat. In any event the 
nature of the outside surface of the wall is certainly 
an important factor in determining how much solar 
heat will penetrate through the wall. 

That part of the solar heat which is not reflected 
is absorbed on the outer surface of the wall. Only a 
fraction of the heat which is thus absorbed, however, 


succeeds in forcing its way through the wall and into 
the conditioned room, because the absorption of heat 
on the outer surface tends to increase the surface 
temperature, and this rise in surface temperature 
results in a loss of heat to the outside air by conduc- 
tion, convection and radiation. The amount of heat 
which is finally transmitted through the wall and into 
the room depends on the heat transmission character- 
istics of the wall; that is to say, on the heat trans- 
mission coefficient U,,. 

To recapitulate, it may be said that the additional 
heat gain from the sun through exposéd walls depends 
on three factors: 

(1) The intensity of solar radiation on the outside 
surface of the wall. 
(2) The absorption coefficient of the outside surface 
of the wall. 
(3) The overall heat transmission coefficient U,. 
In making heat gain calculations, these three factors 
are combined in a single radiation coefficient R,, 
which is found from the following formula: 
R, =I«ax F 
where 

I — intensity of solar radiation, or the amount of 
heat in Btu per hr from the sun, striking each 
square foot of the wall. 

a — absorption coefficient of the outside surface of 
the wall. 

F — percentage (expressed as a decimal) of the 
sunshine energy absorbed by the wall which is 
conducted to the inside. 

The radiation coefficient R,,, thus calculated, gives 
the additional heat in Btu per hr which passes through 
every square foot of exposed wall surface, due to the 
action of the sun. It remains to be explained how 
values of the three factors — J, a and F may be found 
for insertion into the above formula. 

The intensity of solar radiation I, is not a fixed 
quantity. It depends on the latitude of the city for 
which calculations are being made, on the time of day, 
and on the direction in which the wall faces. Table 7 
gives a complete summary of values of this factor, 
which are to be used in heat gain calculations. Values 
are given for different latitudes; use the section of 
the table nearest the latitude of the application. These 
values were calculated from sun’s intensity tables and 
contain corrections for window size, building over- 
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Fig. 2. Action of sun’s heat on building wall. 
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TABLE 7—HEAT IMPINGING ON WALLS, ROOFS AND 
GLASS FOR VARIOUS NORTH LATITUDES 
(Data apply to Aug. 1. Figures in Time of Day column are 
a.m. from 6 to 11, p.m. from 1 to 6) 





WALLS AND ROOFS 
































50 
30 |Noon| 4 18 32 43 32 8 18 272 


y Hori 
Degrees| Time Direction Wall Faces fi 
North | of | NE] £1 SE | S | SW | W_| AW |Surace_ 
lat | Day Value of I in Blu per hr Striking 1 sg ft. 
6 37 47 23 5 5 5 5 // 
7 119 145 9/ // / Ws // O4 
8 153 207 149 17 17 17 17 147 
9 / / /58 35 2/ 2/ 2/ 2/3 
10 152 143 63 24 24 24 262 
eee lela ele | 2 
30 |Noon| 26 26 6 
/ 26 26 26 80 85 94 290 
2 24 24 24 63 143 152 86 262 
3 2/ 2/ 2 35 /58 194 /30 2/3 
4 /7 17 17 17 149 207 153 147 
5 // W/ // / 9/ 145 119 64 
6 5 5 5 5 23 47 37 // 
6 43 49 27 5 5 5 5 /3 
7 /2/ /5/ 97 M // // // 72 
8 147 207 155 25 /7 /7 /7 /5/ 
9 120 194 169 49 2/ 2/ 2/ 2/3 
10 7/ /52 156 83 24 24 24 245 
// 28 94 129 103 26 26 26 288 
35 Noon| 26 26 84 109 84 26 26 298 
/ 26 26 26 103 129 94 28 288 
2 24 24 24 83 /56 152 7/ 245 
5 2/ 2/ 2/ 49 169 194 /20 2/3 
4 /7 /7 17 25 /55 207 147 /5/ 
5 // i MW i 97 /§/ /2/ 72 
6 5 5 5 5 27 429 43 13 
6 49 56 32 5 5 5 5 20 
7 123 162 109 // ei // // 85 
8 137 2 166 29 17 /7 /7 1/60 
9 /02 195 /8/ 74 2/ 2/ 2 2/2 
10 54 /52 /7/ /03 24 24 24 244 
// 28 94 144 124 4/ 26 26 28/ 
40 |Noon| 26 26 98 128 98 26 26 290 
/ 2 26 4/ 124 144 94 28 28/ 
2 24 24 24 /03 /71 /52 54 244 
3 2/ 2/ 2/ 74 /8/ 195 102 2/2 
4 /7 /7 /7 29 166 2// /37 /60 
5 // // // // 109 162 123 85 
6 5 5 5 32 56 4g 
6 87 99 56 6 6 6 6 27 
7 /51 /92 134 /2 /2 /2 /2 
8 /44 237 /88 48 /7 /7 /7 /56 
9 100 199 197 93 2/ 2/ 2/ 205 
/0 46 153 184 /21 24 24 24 243 
// 28 94 /58 146 63 26 26 259 
45 |Noon| 2 26 116 156 116 26 26 28/ 
/ 26 26 G3 146 /58 94 28 259 
2 24 24 24 /21 184 153 46 243 
3 2/ 2/ 2/ 93 197 199 /00 205 
4 17 /7 17 48 188 237 1/44 /56 
5 /2 12 12 /2 /34 192 /5/ 
6 6 6 6 6 56 87 27 
WINDOWS AND SKYLIGHTS 
Value o. in Btu per hr Striking | sq.ft. of 
Degrees | Time Single Glass. Wultiply 09 for Double Glass. 
G 3/ 40 15 3 = 3 3 7 
f 95 123 63 8 8 8 8 47 








/ 18 18 148 4/ 50 5/ 19 263 
2 16 16 16 29 92 /o/ 44 236 
3 15 15 15 16 /08 /54 8/ /90 
4 12 12 /2 /2 104 /74 M2 122 
5 8 8 8 8 63 123 95 47 
6 3 3 3 3 15 40 3/ 7 
6 36 42 18 3 3 3 3 8 
7 96 129 68 8 8 8 8 
8 104 /74 H2 /2 l2 /2 13 126 
9 7/ 153 /2/ 22 15 /5 15 190 
10 34 /ol 105 42 16 /6 16 220 
i 18 5/ 79 57 18 18 /8 26! 
35 |Noon| /8 18 43 G2 43 18 18 270 
/ 18 18 18 57 79 5/ 18 26/ 
2 16 16 16 42 105 | /ol 34 220 
3 15 15 /§ 22 /2/ 153 7/ 190 
4 13 /2 /2 2 W2 174 104 126 
~} 8 8 8 68 129 54 
6 2 3 3 3 18 42 36 8 
6 4/ 48 2/ 3 3 3 3 3 
7 96 /38 78 8 8 8 8 
8 93 176 124 12 12 /2 12 133 
9 153 135 | 35 /5 15 5 188 
/0 25 “2 /2/ 56 7) 16 16 219 
if 18 50 93 74 2/ 18 18 254 


40 or a 18 18 53 79 53 18 18 | 263 






































2 16 16 16 56 12/ H2 25 2/19 
3 15 5 15 35 135 153 58 188 
4 12 /2 12 12 124 176 93 /33 
5 8 78 /38 96 64 
6 3 3 3 3 2/ 48 4/ 13 
6 72 85 37 3 3 3 3 18 
7 HG 165 98 8 8 8 8 67 
8 94 /98 144 18 12 /2 2 129 
9 58 155 /5/ 47 I5 5 I5 /8/ 
10 19 100 137 7/ IG 16 16 2/9 
4 UT] 18 50 106 93 30 18 18 234 
45 |Noon| /8 18 66 104 66 18 18 254 
/ 18 18 30 93 106 18 254 
2 16 16 16 7 137 /00 19 2/9 
3 15 15 15 47 51 /55 58 /8/ 
4 12 12 12 18 144 198 94 129 
5 8 8 8 98 /65 HG 
6 3 3 3 3 37 85 72 18 








hang, and absorption and reflection by the glass. The 
manner of selecting the proper time of day to be used 
in this calculation will be discussed. 

Values of the absorption coefficient, a, for various 
types of surfaces, are given in Table 8. It will be 
noted that very light colored surfaces have an absorp. 
tion coefficient of 0.4, which means that they absorb 
only 40 per cent of the solar heat which strikes them 
and reflect 60 per cent of this heat. Very dark colored 
surfaces have an absorption coefficient of 0.9, which 
indicates an absorption of 90 per cent of the solar heat 
and a reflection of only 10 per cent. Values in this table 
are the result of numerous careful experiments that 
have been conducted in scientific laboratories all over 
the world and may be used safely in making calcula- 
tions of this sort. 

Values of the radiation factor F can be secured from 
the formula 

F — 0.167 U, 


F depends entirely on the wall transmission coefficient 
U,,, which is always determined early in the calcula- 
tion when figuring the heat leakage through the wall 
due to temperature differences. 

It should hardly be necessary to point out here that 
these calculations of heat gain from the sun are made 
only when the wall for which calculations are being 
made is definitely exposed to the sun. If the wall is 
shaded by trees or other buildings, then there will be 
no sunshine energy striking the wall directly and the 
calculation of this factor should be omitted. When the 
wall is only partly shaded, it will be necessary to esti- 
mate what percentage of the wall is thus protected and 
to make allowances accordingly. 

Certain special cases arise when the rooms for 
which calculations are being made are located under 
attics or under flat or sloping roofs. Table 1 gives 
values of R,, to use in such cases. 

For an example, the additional conduction due to 
sun effect on the south wall at 1 p.m. is figured for the 
office described. 


F — 0.06 (for U,, — 0.36) 
a= 0.7 (from Table 8 for a brick wall) 
I — 124 (from 40 deg N. latitude — section of 
Table 7) 
R, = 9.06 « 0.7 « 124 — 5.20 


(Conduction due to sun effect) — 5.20 « (12 x 15) 
— 50 — 6.75 Btu per hr. Note that the conduction 
due to temperature difference alone was only 750 Btu 
per hr for this same wall. 


Sun Effect Through Windows 


Transparent windows present a problem somewhat 
different from that of opaque walls, because they per- 
mit about 90 per cent of the energy of the sun to pass 
through the window just as though no obstacle 
existed. The exact percentage depends on the angle 
of the sun’s rays, the thickness of the glass, etc. In 
making calculations for such windows, therefore, it is 
not necessary to consider any surface absorption co- 
efficients or any heat transmission coefficients. Having 
a knowledge of the direction in which the window 
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faces at the time of day for which calculations are 
being made, it is possible to ascertain directly the 
amount of additional heat in Btu per hr which the 
sun passes through each square foot of window area. 
Table 7 summarizes the values of this solar radiation 
coefficient, designated as R,, to be used for single and 
double glass windows, having various orientations, in 
four different latitudes and at various times of day. 
The total solar radiation through a window, in Btu 
per hr, is determined by multiplying R, by the area 
of the window, in square feet. The proper time of day 
to use in calculations will be discussed later. In the 
case of skylights, the values given in Table 7 for hori- 
zontal surfaces should be used. 

When windows are completely shaded from the sun 
by trees or other buildings, then none of the solar 
energy passes through them. In the absence of such 
accidental shading, there are various man-made de- 
vices such as awnings, shades, and Venetian blinds 
which may be used to mitigate the effect of the sun 
to a greater or lesser extent. 

The reduction in sun effect heat gain through win- 
dows equipped with various types of awnings and 
shades is as follows: 

With a dark outside shading screen, the heat gain 
from the sun is reduced 65 to 80 per cent; canvas 
awnings, 65 to 75 per cent; light colored outside Vene- 
tian blind, 50 to 65 per cent; aluminum finish inside 
Venetian blind, 20 to 35 per cent; light color roller 
shade, half drawn, 30 per cent; dark roller shade, half 
drawn, 5 to 10 per cent. 

For example, the direct sun effect, at 1 p.m., through 
the windows of the office in the problem, is figured. 

Direct sun effect — 74 « 50 — 3,700 Btu per hr. 
where 

50 — sq ft of window area exposed to sun at 1 p.m. 

74 — Radiation coefficient, R,,, for 40 deg N. latitude 

at 1 p.m. 

If dark awnings are installed to protect this win- 
dow from the sun, the heat gain from the sun is re- 
duced 65 to 75 per cent. Then the actual sun effect — 
3700 — (3700 « 0.70) — 1,110 Btu per hr. 





Combining the Heat Gain Components 


Up to this point the discussion has centered on 
methods of calculating each individual heat gain com- 
ponent, and it has been stated that attention must be 
directed to the time of day for which calculations are 
made. The reason for this is apparent when it is con- 
sidered that all the factors which contribute to the 
heat gain vary widely in magnitude during the course 
of a day. 

Consider, for example, the outside air temperature, 
which is the causative factor in the elements of heat 
conduction through walls and sensible heat gain from 
outside air. During a typical 24-hour period in sum- 
mer, the outside air temperature might go through a 
cyclical variation with the low point at 5 a.m., and the 
high at 3 p.m. Although a typical daily outdoor maxi- 
mum variation may be only 15 deg between 5 a.m. and 
3 p.m., in some localities, like Arizona, for example, 
this variation might frequently be of the order of 
40F or more. It will be clear from this figure that the 





TABLE 8—SOLAR ABSORPTION COEFFICIENTS FOR 
VARIOUS BUILDING MATERIALS 








Type Surface | Absorption Coefficient, 








Very light colored surfaces as— 
White stone 
Very light colored cement 0.4 
White or light cream 
colored paint 





Medium dark surfaces as— 
Asbestos shingles 
Unpainted wood 
Brown stone 0.7 
Brick and red tile 
Dark colored cement 
Stucco 
Red, green or gray paint 





Very dark colored surfaces as— 
Slate roofing 
Tar roofing materials 0.9 
Very dark paints 





magnitude of the heat gain components which depend 
on outside temperature will be different at various 
hours of the day. 

The latent heat gain from the outdoor air is not ap- 
preciably affected by these temperature fluctuations, 
since the absolute humidity outdoors remains more or 
less constant during any given day. That is, the rela- 
tive humidity goes through a cyclical variation which 
is just the opposite of the temperature cycle. When 
the temperature is highest, the relative humidity is 
lowest, and vice versa. 

The solar radiation intensity also goes through some 
interesting variations, and involves not only the time 
of day but also the orientation of exposed surfaces. 
Reference to Table 7 will show, for example, that on 
walls facing in various directions, the sun reaches its 
maximum intensity at the following hours: East wall, 
8 a.m.; south wall, noon; west wall, 4 p.m.; horizontal 
surface, noon. On east walls, the sun strikes only in 
the morning. On west walls, the sun strikes only in 
the afternoon. The angle of the sun’s rays is continu- 
ally changing. 

Knowing the specific character of the variation in 
temperature, solar radiation, occupancy, and other 
factors, it is possible on any particular job to draw 
curves showing the variation in all the components 
which enter into the heat gain. Fig. 3 shows such a 
family of curves, worked up in the calculation of heat 
gain for a residence, which takes into account the fact 
that the outdoor temperature and the solar intensity 
have different values at different times of the day. In 
this figure the components have been added in their 
proper phase relation to each other to give the total 
heat gain, which is shown in the last of the five curves. 

An analysis of Fig. 3 shows that whereas individual 
components attain peak values at 7 a.m., 11 a.m., 1 p.m., 
3 p.m., and 5 p.m., respectively, the total heat gain is 
a maximum at 4 p.m. This means that if one were 
making a calculation of heat gain for this structure 
and did not wish to go through the lengthy procedure 
that was followed in drawing up these curves, the cal- 
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culation of all components should be made for 4 p.m. 
The value of maximum heat gain thus determined 
would agree with that shown in Fig. 3. 

Clearly it would not be accurate, though it would 
be conservative, to find the greatest value that each 
component attained during the day, and then add all 
these greatest values together to find the maximum 
total heat gain. The method of calculation used should 
be sufficiently flexible to enable taking advantage of 
the fact that when one component is at its peak, other 
components have either passed or have not yet reached 
their peaks. The introduction of this flexibility and 
accuracy into the calculations requires that they be 
made for a predetermined time of day in each case, 
and that this time of day be selected with care. 

How this may be done is answered in the following 
paragraphs. 


Selecting the Proper Time of Day 


In selecting the time of day for calculations one 
must distinguish two general types of application. The 
first class includes all applications which do not have 
an unusually large and sharply variable heat gain from 
people or appliances. In this first class would be in- 
cluded applications in residences, offices, and some 
types of retail shops. The second class would include 
all applications which do have a large heat gain from 
people and appliances, varying sharply at certain hours 
of the day. In this category would fall such applica- 
tions as restaurants, funeral parlors, night clubs, etc. 

Cases in the first category may be handled quite 
simply and with reasonable accuracy. The time of 
maximum heat gain in such cases is dependent mainly 
upon climatic factors and degree of exposure of the 
space being air conditioned, and not so much on vari- 
ables like occupancy and heat producing appliances. 
Because of this it has been possible to make a study 
of the probable time of maximum heat gain in such 
spaces with various exposures, and to reach substan- 
tially accurate conclusions beforehand. The result of 
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this study is given in Table 9. With the aid of this 
data it is possible to determine immediately the ap- 
proximate time of day to be used in the calculations. 

Table 9 was worked up on the basis that the rooms 
under consideration were approximately square; that 
outside walls were exposed to the sun, and were not 
shaded by other buildings; that outside walls had one 
or more windows; that the heat gain from occupants 
and appliances was small compared to the heat gain 
from other sources. Consequently this data does not 
apply exactly to rooms which do not conform to these 
conditions, although it is quite correct for rooms which 
do not deviate too widely from these specifications. 

It is not very difficult to select the proper time of 
day for any room. For example, consider a room which 
has a south and west exposure. Take the case where 
there are no awnings on the windows, and an occupied 
space above, such as might occur in a modern office 
building. Sun effect on south wall and windows reaches 
a maximum at noon (Table 7). The sun effect on 
the west wall and windows reaches a maximum at 
4 p.m., and the value thereof is greater than for the 
south wall. The outdoor temperature, and consequently 
the tendency to gain heat by conduction through prac- 
tically all walls, ceiling, floor, etc., reaches a maximum 
about 3 p.m. The heat gain from outdoor air also 
reaches a maximum about 3 p.m. From this it is: 
apparent that the effects at 3 p.m., or thereabouts, will 
overshadow the effects at noon. Furthermore, the sun 
effect on the west wall at 3 p.m. will be almost as great 
as at 4 p.m. Consequently 3 p.m. is the proper time 
for which to make the calculations. 

Now suppose that this same room were located un- 
der a roof or a hot attic. The sun effect above the room 
would be a large factor and would reach a maximum 
at noon, just the same as on the south wall. The effect 
of this would be to make the maximum total heat gain 
come somewhat earlier than before—probably at 2 
p.m. instead of 3 p.m., as shown in Table 9. 

Suppose now that this room were a restaurant doing 
its greatest business at dinner, and therefore having 


Fig. 3. Time variations of the 
ccmponents and total of cool- 
ing load in a suite of offices. 
(1) Conduction caused by out- 
door-indoor temperature differ- 
ence. (2) Sensible heat from 
ventilation air. (3) Additional 
conduction through east, south 
and west walls and roof, caused 
by heat received from the sun. 
(4) Load imposed by direct sun- 
shine through windows. (5) 
Heat from people, and latent 
heat from ventilation air. (6) 
Total of preceding components. 
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its maximum occupancy between the hours of 6 and 8 
p.m. The people present would naturally supply a con- 
siderable proportion of the total heat gain. It would 
not be correct to make the calculations for 2 or 3 p.m. 
and then add the heat gain from occupants, which 
occurs at the later hour. On the other hand, it would 
not be quite accurate to make calculations of all com- 
ponents for 6 p.m., because of the fact that conduction 
and sun effect through walls experience a time lag or 
retardation and manifest their maximum effect indoors 
several hours after the causative elements (outdoor 
air temperature, and sun intensity) have attained their 
maximum values. The correct solution in this case 
would be to calculate the values of all components, ex- 
cepting occupancy, about 4 or 5 p.m., and add to them 
the maximum heat gain from occupants. 

On the other hand, if the restaurant were one doing 
its greatest business at the lunch hour, the maximum 
heat gain would most likely occur between noon and 
1 p.m. 

Needless to say, all cases which cannot be handled 
by the standard method embodied in Table 9 must be 
given careful consideration. In case of serious doubt 
as to the proper time to use, one might proceed as 
follows: 

(1) Caleulate the maximum value which each com- 
ponent attains during the day, assuming there is 
no time lag in the heat transmission through 
walls. 

(2) Note the hours at which these maximum values 
occur. 

(3) Give consideration to time lag phenomena in 
walls, in‘a manner to be discussed later. 

(4) Select the probable time of maximum total heat 
gain from an analysis of the above data. 

Example: The office described on page 85 has one 
wall exposed on the south. From Table 9, the proper 
time of day for calculation is 1 p.m. It would, there- 
fore, be necessary to correct the heat gain from con- 
duction through walls and the sensible heat gain from 
outdoor air, to this time of day. The heat gain from 
sun effect has already been calculated for 1 p.m. 

Note that in all this discussion the time of day is 
local sun time. Tables 7, 9 and 10 are based on local 
sun time. For practical purposes, however, these 
tables may be used for local standard time. 


Outdoor Temperature at Peak Load 

It has already been mentioned that the method de- 
scribed earlier for calculating the heat gain from con- 
duction through walls and from outside air automati- 
cally assumes that the time for which calculations are 
made is 3 p.m., local sun time (or for practical pur- 
poses local standard time), if the outdoor temperature 
is the design maximum outdoor temperature given 
in Table 2. It has also been pointed out that in many 
cases it is necessary to correct the outdoor temperature 
to the time of day at which the peak load occurs, and 
then to use this outdoor temperature to determine the 
heat gain at the specified time of day. 

The outdoor temperature at the time of peak load 
depends on the design maximum outdoor temperature 
(Table 2) and the mean daily temperature range 





TABLE 9—TIME OF DAY WHEN MAXIMUM COOLING LOAD 
OCCURS IN ROOMS WITH DIFFERENT TYPES OF EXPOSURE 








| | Awnings No Awn:ngs 
Number | on Windows on Windows 
f i Direction of | ie iter oa 


° 
Walls | Exposed Wall or Walls | 
Exposed | 





; ’ 

| Occupied Roof or Occupied, Roof or 
| Space , Attic | Space Attic 
| Above | Above _ Above | Above 

















] N ae 2 2 
NE e 2 2 

E 2 9 9 

SE 1 1 10 10 

S 2 1 1 1 

SW 3 2 4 3 

WwW 3 3 4 4 

NW 4 3 5 4 

2 N E 2 2 9 9 
NE SE 2 1 9 9 

E S 2 1 10 10 

SE SW 3 2 3 3 

S WwW 3 2 3 3 

SW NW 3 3 4 4 

Ww N 3 3 4 4 

NW NE 4 3 5 5 

3 W N E 4 3 4 4 
NW NE SE 3 3 4 4 

N CE S 2 2 10 10 

NE SE SW 3 2 3 3 

E S Ww 3 2 3 3 

SE SW NW 3 3 4 4 

S WwW N 3 3 4 4 

SW NW NE 4 3 4 4 

4 S WwW N E 3 2 3 3 
SW NW NE SE 3 2 4 4 

None 2 2 





All times of day are p.m., except 9 and 10 which are a.m. 





(mean difference between the daily maximum and 
minimum outdoor temperatures). 

The following procedure should be followed: 

(1) From design dry bulb and wet bulb tempera- 
tures given in Table 2 determine the design outdoor 
absolute humidity. Use this absolute humidity on the 
Heat Gain Sheet, together with the design indoor ab- 
solute humidity, to calculate the latent heat gain of 
ventilation air. 

(2) From the nearest station of the U. S. Weather 
Bureau determine the mean daily temperature range 
for July for that locality. 

(3) Determine the outdoor temperature at time of 
peak load, together with the design indoor temper- 
ature to calculate the heat gain from conduction and 
ventilation air. 

The outdoor temperature at the time of peak load is: 

t, = t, — (D x V) 
where 

t, = lesign outdoor temperature at a particular 

time of day. 

t, == design maximum outdoor temperature 

(derived from Table 2). 

D — an hourly factor, given in Table 10. 

V = mean daily temperature range for July (ob- 

tained from nearest U. S. Weather Bureau). 


The form of Table 10 is planned that when the 
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TABLE 10—DESIGN OUTDOOR DRY BULB TEMPERATURES 
Design maximum outdoor temperature: ta = 96F 
Mean daily temperature range for July: V = 22F 








Design Outdoor 





Time of | Factor 
| DX V Temperature 
1 a.m. 0.8 17.6 78 
2 0.9 19.8 76 
3 0.95 20.9 75 
4 1.0 22.0 74 
5 1.0 22.0 74 
6 1.0 22.0 74 
7 0.9 19.8 76 
8 0.8 17.6 78 
9 0.65 14.3 82 
10 0.5 11.0 85 
11 0.3 6.6 89 
Noon 0.2 4.4 92 
1 p.m 0.1 2.2 94 
2 0 0 96 
3 0 0 96 
4 0 0 96 
5 0.05 1.1 95 
6 0.1 2.2 94 
7 0.2 4.4 92 
8 0.3 6.6 89 
9 0.4 8.8 87 
10 0.5 11.0 85 
11 0.6 13.2 83 
Midnight 0.7 15.4 81 





proper data are entered, a permanent record is provid- 
ed of the design outdoor temperature for a particular 
locality over a 24-hour period. To show how these data 
are prepared and used, Table 10 was completed using 
data which apply to a city having an outdoor design 
dry bulb temperature of 96F, and a mean daily temper- 
ature range of 22F for the month of July. Note: In 
Table 10 fill in the nearest integral number in the 
column of design outdoor temperatures. 

As an example of the method of calculating heat gain 
from conduction and ventilation air at the correct 
time of day, note that the time of peak load for the 
office illustrated has been shown to be 1 p.m. From 
Table 10 it will be noted that the corresponding design 
outdoor temperature is 94F. 

With a design indoor temperature of 80F this cor- 
responds to a temperature difference of 14F instead 
of 16F. Hence corrected heat gains, for 1 p.m. are: 

Heat from conduction: 14/16 « 6440 — 5640 Btu 
per hr. 

Sensible heat from ventilation air: 14/16 « 1040 
= 910 Btu per hr. 


Effect of Heat Storage in Walls 


Very little has been said thus far about the subject 
of heat storage in walls, yet it would seem that it must 
certainly have some effect on the heat gain of a struc- 
ture. What is the justification for ignoring it in the 
method of calculation being described here? 

The justification lies in the fact that the method of 
calculation described on these pages has been compared 


with some very accurate tests conducted a few years 
ago on walls having various heat capacities, and has 
been shown to give highly accurate results for walls 
which have heat capacities comparable to those found 
in ordinary building construction. For walls having 
abnormally high heat capacities, the calculations give 
results which are slightly on the conservative side. 
The tests showed that the heat capacity of normal 
walls has relatively little effect on the amount of heat 
transmitted through them, but does give rise to a time 
lag of perhaps 1 to 5 hours, depending on the construc- 
tion of the wall. 

Furthermore, a number of analyses have been made 
to determine how much difference there would be in 
the final results if allowance were made for this time 
lag which is known to exist. The analyses showed in 
practically every case that there is little difference in 
the final figures whether the time lag is taken into 
account or whether it is assumed that no heat capacity, 
and hence no time lag exists. 

It is for these reasons that the heat gain calculation 
methods here described do not normally contain any 
heat capacity factors for walls. They are not needed 
for the usual type of application where the system 
operates under thermostatic control to maintain the 
desired temperature. 

Let it not be supposed, however, that this matter 
can be completely ignored. There are a number of 
cases where one must reckon with this factor if suc- 
cessful installations are to be made. Consider, for 
example, the problem of air conditioning at night, the 
bedrooms of a massively built home. Suppose that it 
is planned to shut down the system in the daytime and 
to operate it only at night. One might reason: The 
sun does not shine at night, hence no sun effect need 
be taken into account; the air temperature outdoors is 
reduced at night, hence one might assume a smaller 
temperature difference than in the daytime. 

Such reasoning would be fallacious. During the heat 
of the day, the structure soaks up a considerable 
amount of heat and the temperature of the walls rises. 
When the air conditioning system is started in the 
evening, this heat flows into the rooms and tends to 
nullify the cooling effect which is produced. In some 
cases the room air temperature may undergo practi- 
cally no change for hours after the equipment begins 
operating. It is necessary to cool the walls before it 
is possible to cool the air. How can one determine how 
much cooling capacity is needed in a case like this? 

It may be said that if one designs the system so it 
can carry the maximum daytime load when it is run- 
ning steadily under thermostatic control, then it should 
be suitable for the job. If it is operated only at night, 
then it has some margin of reserve capacity for pull- 
down. If it is operated all day, then it will certainly 
keep the place cool at night. This procedure requires, 
obviously, that the sun effect and high outdoor temper- 
atures during the day be given the usual consideration. 

Knowledge on the subject of heat storage in walls 
and roofs is quite limited. Its effect on the time lag 
of heat passing through walls and roofs is further 
limited. 

At this stage of the art, heat storage and the time 


96 AUGUST, 1949, HEATING AND VENTILATING’S REFERENCE SECTION 











al 
ae 


rr a a a ee ee 





lag it causes should be neglected for all heat gain cal- 
culations except in those cases where the sun effect 
heat gain through walls and the roof exceed 30 per 
cent of the total heat gain. Even in this case, time lag 
should be considered only for sun effect and only for 
those constructions having a time lag of more than 
four hours. See Table 11, which is adapted from the 
ASHVE Guide. The effect of time lag on conduction 
heat gain due to indoor-outdoor temperature differ- 
ence may be neglected since the temperature differen- 
tial is maintained for long enough period and the 
cycle changes slowly enough for its effect to be felt 
indoors. 

If time lag is considered for any wall or the roof, 
it must be considered for all walls and the roof. It 
would be unwise and would give a false heat gain to 
accept the benefit of time lag on a west wall at 3 p.m. 
and neglect the adverse effect of the late morning sun 
on a heavy east wall. 

In those few instances that time lag is considered, 
its effect may be calculated by omission of the regular 
sun effect heat gain calculation for walls and the roof 
and substitution of the heat gain values obtained by 
the following procedure. 


(1) Determine from Table 11 the time lag in hours 
for one wall. 

(2) Knowing the wall time lag in hours, determine 
from Fig. 4 the time lag factor, L;, for each of 
several hourly periods, previous to the time of 
day for which the heat gain is being calculated. 

(3) Determine the sun effect coefficient, J, for the 
same hourly periods used in (2). 

(4) Multiply the sun effect coefficient, 7, by the time 
lag factor, L,, and select the maximum as the one 
to use in the heat gain calculation. 
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Fig. 4. Time lag factor curves. 





TABLE 11—TIME LAG IN TRANSMISSION OF SOLAR 
RADIATION THROUGH WALLS AND ROOFS 











es Time Lag, 
Type and Thickness of Wall or Roof phew 
Roofs 
Horizontal, 4-inch gypsum, waterproofing, slag 
finish ........ me 4 
Horizontal, 6-inch concrete, waterproofing, slag 
cs nsensaccericsistiesleiipiaialataianineiaiatiaaadiiatitaaai daa 5 
One-inch concrete, 4-inch cinders, 12-inch 
concrete, waterproofing, smooth black finish.. 8 
Walls 
Wood siding, l-inch sheathing, 2 X 4-inch 
studs, (studding space filled with insulation) 
Ie I iairtcicscnnsiciannscniinnnsnninnniniaconiineinan 5 
Brick, sheathing, 2 X 4-inch studs, lath and 
I sccccuncesinicenuaiieaiiabacatinkiniabbeltadiaibibbaisiidiiastainaaibacc 7 
Brick, 8-inch tile and plaster............................ 10% 
Brick (13-inch), plastered..........................2..-.--- 12 
Brick (9-inch), 334-inch tile, 5%4-inch air 
space, 334-inch tile and 1%-inch plaster... 16 





For example, assume a west wall at 40 deg N. lati- 
tude for which the time lag is eight hours and the 
heat gain from sun effect is desired at 3 p.m. 

Two p.m. is one hour before 3 p.m. Enter Fig. 4 at 
the bottom and follow one-hour line vertically to inter- 
section of eight-hour time lag curve and read time lag 
factor, L,, equal to 0.2 on the left margin. Repeat for 
1 p.m., 12 noon etc., until the maximum product is 
obtained. The results are: 


For 2p.m.,I x L,; = 153 x 0.2 = 30 
For lp.m.,I x L;, = 94 « 0.54 — 50 
For 12 noon, I x L; = 26 x 0.7 —18 


This summary shows that the maximum is 50 at 
1 p.m. Therefore, the peak heat gain at 3 p.m. will be 
obtained by multiplying 
F x ax I L, = Btu per hr (sq ft) 
of net wall surface 
where 
a is obtained from Table 8 
I is obtained from Table 7 
L, is obtained from Fig. 4 


Calculation of the sun effect through the wall using 
time lag and omitting it will point out the reduction 
in heat gain that occurs by allowing for time lag. The 
improvement is not as great as might be expected, how- 
ever, because allowing for time lag increases the heat 
gain through walls that are not exposed to the sun in 
the afternoon but were exposed earlier in the day. 

The sun effect heat gain through windows and doors 
may be assumed as instantaneous. Therefore, no allow- 
ance for time lag is ever made. 

Since time lag is considered only in connection with 
sun effect, time lag can be neglected in connection with 
inside walls which are not exposed to the sun. 


Summary of Method of Calculation 


A summary of the steps in a complete calculation is 
given in Table 12. Reference is made opposite each 
item to the source of information. 
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Heat Gain Calculation Sheet 


The calculation sheet illustrated in Fig. 5 is ar- 
ranged so that the steps which have been described in 
detail, and summarized, follow in logical order, and so 
that spaces are provided for all the calculations. To 
illustrate the use of the Heat Gain Calculation Sheet 
each step in determining the heat gain of the room 
sketched in Fig. 6 is described. 

The data necessary for making the ¢alculations are: 
Latitude—35 deg. N.; number of floors in house—1; 
outside walls—brick veneer; roof—wood shingles; 
basement—cool; average number of persons in room 
—3; U,, for outside wall — 0.24; U,, for inside wall 
= 0.34; U. — 0.28; U, — 0.48; U, for window — 1.1; 
U, for inside door — 0.75; design maximum outdoor 
dry bulb temperature — 96F; design maximum out- 
door wet bulb temperature — 77F; mean daily tem- 
perature range for July — 22F; design indoor dry 
bulb temperature — 78F; design indoor wet bulb tem- 
perature — 65F; design indoor absolute humidity — 
72 gr per lb. 

The time of day for which calculations are to be 
made is found from Table 9. From Fig. 6 it will be 
seen that the room has exposures on the west, south 
and east sides. There is a greater east exposure than 
west. Calculations both with and without awnings 
should be made for 2 p.m. 

The design outdoor temperature for 2 p.m. is (see 
description Table 10) 

96 — (0 & 22) — 96 

The design temperature differences across all walls 
are: 

Outside wall — (96 — 78) — 18F 

Inside wall — 15F 

Ceiling (see Table 1) — 18F 

Floor (the basement is cool, and hence the temperature 
differential is assumed zero). 

These temperature differences are inserted in their 
proper spaces in Column V, and the outdoor-indoor 
difference is also inserted in the second line of the 
lower section opposite “Ventilation air.” 

The design humidity difference, 37 gr per lb, is in- 
serted in the first line under “Latent Heat Gain.” 

The required ventilation air is actual infiltration 
from Table 4. 

The infiltration rate is, from Table 5, approximately 
1% changes per hour, which corresponds to 


3290 x 1.5 
60 


In this case the infiltration rate is greater than the 
required amount of ventilation, hence in the space op- 
posite “Ventilation air” in both the sensible heat gain 
and latent heat gain sections, insert 80. 

Glass and wall areas are calculated in Column III 
from the data in Column II. 

The transmission coefficients are written in the 
spaces provided in Column IV. U,, for the ceiling and 
roof combined is calculated in the column ‘‘Remarks,” 
according to the formula given in Table 1 for an 
unventilated attic. 

Conduction from temperature difference is calcu- 


lated as the product of values in Columns III, IV and 
V, and the values inserted in Column VI. 

From U,, in Column IV, F — 0.04 for all outside 
walls, and 0.057 for the roof. From Table 8, the ab- 
sorption coefficient, A, is 0.7 for walls and roof. The 
values of J are obtained from Table 7 for 2 p.m. (35 
deg. N. latitude). 


East wall __ sendbaciisgichanesillsetabacolisza laa 
South wall 88 
West wall - ee a 
Horizontal surface (roof) _..........._ 245 


Finally, the values in Column VII are multiplied to 
obtain R,, in Column VIII. 

The glass radiation coefficients, R,, are read directly 
for 2 p.m. from Table 7 and inserted in Column VIII. 

The sun effect is obtained by multiplying the R, in 
Column VIII by the glass area in Column III and the 
R,, in Column VIII by the net wall area in Column III. 

The total conduction heat gain is the sum of Column 
VI, 6380 Btu per hr. 

The sensible heat from ventilation air is calculated 
in the second line of the lower section of the calcula- 
tion sheet. This result is 1560 Btu per hr. 

The total sun effect (sum of Column IX — 8,700) is 
inserted in the third line opposite Sun Effect. 

Sensible heat from people is calculated in the fourth 
line of the lower section. Assuming that the occupants 
are not engaged in any appreciable degree of exercise, 
the result is 3 & 220 — 660 Btu per hr. 

In this case there is no sensible heat from electrical 
appliances or other miscellaneous sources. 

The total sensible heat gain without window shading 
is the sum of Conduction, Ventilation Air, Sun Effect 
and People (17,300 Btu per hr). 

The reduction of sun effect by using awnings is the 
product of the total glass sun effect (4,435 — 530 + 
2,185 + 1,720, from Column IX) and a shading factor 
for awnings. The result is a reduction of 3,200 Btu per 
hr by using plain canvas awnings. 

The total sensible heat gain with awnings is then 
14,100 Btu per hr. 

The latent heat gain from ventilation air is calcul- 
ated in the first line under Latent Heat Gain, with a 
result of 2,000 Btu per hr. 

The latent heat gain from people is calculated from 
the value 180 given under explanations for ‘Average 
Condition,” with a result 3 x 180 — 540 Btu per hr. 

In this case there are no other sources of latent heat 
gain. 

The total latent heat gain is the sum of Ventilation 
Air and People (2,540 Btu per hr). 

The total heat gain, with awnings, is the sum of the 
total corresponding sensible heat gain and the total 
latent heat gain (total heat gain, with awnings — 
14,100 +. 2,540 — 16,640 Btu per hr. 

The sun effect on walls and roof total 90 + 230 + 
335 + 3,590 — 4,265 Btu per hr, or 4,265 —— 16,640 
< 100 — 25 per cent of the total load so that.time lag 
may be neglected. 


Unusual Sources of Heat Gain 


Up to this point the discussion has centered on the 
most common sources of heat gain which are encount- 
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ered in air conditioning work. It is seldom that heat One source of additional heat gain is sometimes 




















sources other than these are encountered, but occa- found in the duct systems which are used with central 
sionally an unusual case arises and it is in order to plant air conditioning systems. These ducts are some- 
sound a warning about these. times carried a hot attic spaces, and since the 
Name........ Room used tor LO LMAMEG.. v7 QCOLA........ Job No 
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Fig. 5. General Electric heat gain calculation sheet. Problem used is related to Fig. 6. 
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Fig. 6. Room for which heat gain calculations are 
shown in Fig. 5. 


air within the ducts is always cooler than the air sur- 
rounding the ducts there may be a considerable trans- 
mission of heat through the duct walls. In one case 
where 400 feet of return duct work were carried 
through a ventilated attic, the calculated heat gain in 
the ducts alone was approximately 50,000 Btu per hr. 
The heat gain in such cases must be calculated from 
fundamental data. In general, the heat transmission 
by convection and conduction through the duct wall 
may be found from a formula such as the following: 


Heat gain, Btu per hr — (area of duct surface x U, 
>< (mean temperature difference between air inside 
duct and air outside duct, F). 

where U, — overall heat transmission coefficient from 
air inside duct to air outside duct, in Btu per sq ft 
per F per hr. 

The overall transmission coefficient, U,, in cases 
where the ducts are uninsulated, is derived from the 
two film transfer coefficients which apply to either 
side of the metal surface. 

Average values for air conditioning applications to 
use in this calculation may be taken as 4.0 Btu per hr 
(sq ft) (F) for the inside film coefficient, and 1.7 Btu 
per hr (sq ft) (F) for the outside surface coefficient. 
The value 1.7 has been selected to include the effect of 
radiation as well as convection to the outside duct sur- 
face. Under these conditions the overall transmission 
coefficient, U,, becomes (for an uninsulated duct) : 


1 
Uy see wmmnonnom nat EB 
1 1 


1.7 4 


The formula for heat gain in an uninsulated duct then 
becomes approximately 
Heat gain Btu per hr — (area of duct surface, sq ft) 
< 1.2 & (mean temperature difference between air 
inside duct and air outside duct, F). 
In the case of insulated ducts it is necessary to cor- 
rect the value of U, to include the effect of the insula- 


tion. Most insulations have a conductivity of approxi- 
mately 0.3 Btu per hr (sq ft) (F) (inch). The for- 
mula for U, for an insulated duct would then become 


1 
U, (insulated duct) — 





1 t 





es 
1.2 0.3 
where t — thickness of insulation, in inches. 


Another unusual source of heat gain arises when 
rooms or furred spaces are used as plenum chambers. 
Sometimes the walls of such chambers adjoin very hot 
spaces, like kitchens, or attics, for example. Some- 
times the chamber walls are outside walls, exposed to 
the sun. When such cases are encountered, it is neces- 
sary to calculate the heat gain of the plenum chamber 
as well as the heat gain of the air conditioned spaces. 

A third case arises in places where steam pipes are 
hidden in walls and carry steam even in summer time. 
This might happen in hospitals or various industrial 
plants, for example. 





TABLE 12—STEPS IN HEAT GAIN CALCULATION 








Steps in Consecutive Order Reference 
Determine outdoor and indoor design 
conditions, as follows. 

Outdoor dry bulb temperature........................ Table 2 

Outdoor wet bulb temperature ....................-- Table 2 

Outdoor absolute humidity ............................ Psychrometric 
chart 

Indoor dry bulb temperature.....................--... Table 3 

Indoor wet bulb temperature.........................- Table 3 

Indoor absolute humidity .................-....--.-.--. Psychrometric 
chart 


Determine design temperature difference .......... 

Determine design humidity difference................ 

Determine required amount of ventilation air... Table 4 or 5 
Calculate volume of room...............--2---2-0-0---00e+ 

Calculate infiltration rate................2..2..22.2-.-2--+ Table 5 
Determine time of day to use in calculations...... Table 9 
Calculate glass and net walls areas................-..- 

Determine heat transmission coefficients Uw 


and Us for all walls, partitions, etc. ............ Reference 
books 

Fill in design D.B. temperature difference for 

inside and outside walls.....................-22-------- Fig. 5 
Calculate conduction produced by temperature 

RID: sicinscosnicsessiitniecinieitcssimaigiaieinasiabianibibiniacitiniin Fig. 5 
Calculate wall radiation coefficients, Rw, for 

time of day when total load is maximum...... Fig. 5 
Determine glass radiation coefficients, Rs, for 

time of day when total load is maximum...... Table 7 
Calculate total sun effect on walls and windows Fig. 5 
Fill in value of total sun effect.........................- Fig. 5 
Calculate sensible heat gain from people........... Fig. 5 and ref- 


erence books 
Calculate sensible heat gain from electrical 
II: sisisiecisinictitsiniastintisihnditcinsniiincaipmndinainhnediinnmnente Fig. 5 and 
Table 6 
Calculate sensible heat gain from other sources.. 
Calculate total sensible heat gain (without win- 


SAINI snsttcisiinissmsinsenacstedenisineniiinenseionsinmiebebains Fig. 5 
Calculate reduction in sun effect secured 

through window shading.................-.--.-------- Fig. 5 
Calculate total sensible heat gain (with window ' 

Serer Teen meme Fig. 5 
Calculate latent heat gain from ventilation air... Fig. 5 
Calculate latent heat gain from people............. Fig. 5 
Calculate latent heat gain from other sources.... Fig. 5 
Calculate total latent heat gain........................- Fig. 5 
Calculate total heat gain...............2.......2.-.0-2ee00 Fig. 5 
Calculate effect of time lag, if important.......... Fig. 5 
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It is frequently impractical to provide sanitary 
ventilation by actual air changes, so that equiv- 
alent ventilation, by use of germicidal lamps, 
may be employed. Ultraviolet irradiation by 
means of such lamps can be accomplished by 
lamps suspended in the room, or by lamps in 
the duct leading to the room, or by a combina- 
tion of the two. 

The following data show the method of cal- 
culation to determine the number of lamps 
required, and are presented through the co- 
operation of Dr. William T. Anderson, Director 
of Research, Hanovia Chemical & Manufacturing 
Company. 


Room Lamps 


Survey. The factors which must be determined 
when an installation is surveyed for room lamps 
are: volume of the room; ray length factor 
for distance between lamps and ceiling; ceiling 
height; maximum number of persons occupying 
the room, and relative humidity. 


TABLE 1. VARIATION OF RADIATION WITH 
RELATIVE HUMIDITY 








_ Relative Radiation in Watts 
Humidity, per Sq Ft per hour 
Per cent (W) 

50 or less 35 X 10° 

55 41 X 10° 

60 69 X 10° 

65 ‘ 179 X 10 














Calculating Lamp Requirements. For use in 
computing lamp requirements, the following four 
formulas are given: 


N X 30,000 
H = —————_ (1) 
C 
where H = lethes per hour (a lethe is the 


sanitary equivalent of one air change, outside 
air, per hour), 
N = maximum occupancy of room in number 


be ‘ ae be oie ye ne 


LAMP REQUIREMENTS FOR ULTRAVIOLET IRRADIATION 


of persons, and 

C = volume of room, cubic feet. 

I.=H XW (2) 
where I, = theoretical average intensity of 
radiation at 2537 angstroms wave length in the 
room, in watt-hours per square foot, 

W = energy required per lethe, in watt-hours 
per square foot. This varies with the humidity 
as shown in Table 1; ordinarily use the value for 
50% relative humidity. 

E,.==ik <x C¥ (3) 
where E, = total radiation at 2537 angstroms, 
or total lamp output, in watt-hours, 

C=volume of room in cubic feet. Values of 
C?/3 for various values of C appear in Table 2. 

E. XK 
L= (4) 
BXR 
where L = number of lamps required, 

K =an efficiency factor depending on the 
lamp mounting, and having a value of 5 for 
suspended lamps and 7 for wall-mounted lamps, 

B = bactericidal lamp rating in watts at 2537 
angstroms, and 

R= ray length factor. See Table 3. 

‘ Example. A schoolroom with 41 persons max- 
imum occupancy and 26 X 32 X 13 feet is to 
be equipped with bactericidal lamps, each of 6.2 
watts at 2537 angstroms, centrally suspended 
7 feet from the floor. Only the upper air is to 
be irradiated, and the room relative humidity is 
50%. How many lamps are required? 

Solution. C = 26 X 32 X 13 = 10,800 
cu ft, so that by equation (1): 

41 < 30,000 
H= == 114 lethes per hour. 
10,800 
The value of W at 50% relative humidity is, 
from Table 1, 35 x 10° watts per square foot 
per hour, so that by equation (2), 

I, = 114 x 35 & 10% = 0.004 watts per 
sq ft. From Table 2, for C = 10,000, C*/* = 
464, and for C =~ 11,000, C?/* —= 495; therefore, 
C = 10,800, a value of C*/* = 490 is assumed 
and by equation (3) 

IE, == 0.004 & 490 = 1.96 watts 








TABLE 2. VALUES OF C’** 




















Cc cv Cc cv | Cc cr 
1000 100 10,000 464 25,000 855 
2000 158 11,000 495 30,000 965 
3000 208 12,000 524 35,000 1070 
4000 252 13,000 553 40,000 1170 
5000 292 14,000 581 45,000 1265 
6000 330 15,000 608 ! 50,000 1357 
7000 366 17,500 674 60,000 1533 
8000 400 20,000 737 | 70,000 1698 
9000 433 22,500 797 | 80,000 1857 
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Since the lamps are to be suspended, K = 5. 
The lamp rating B was given as 6.2. For a 7-foot 
mounting height, and with a 13-foot ceiling 
(given), the distance from lamp to ceiling is 
13 — 7 = 6 feet; from Table 3 for 6-foot dis- 
tance, R = 0.91, so that by equation (4) 
1.96 x 5 
L = —————— = 1.74 lamps. The nearest 
6.2 x 0.91 


larger whole number is 2 (lamps required). 


Duct Lamps 


Survey. The factors to be determined for an 
installation of ultraviolet lamps located within 
a room are: dimensions and volume of the sec- 
tion of duct to be irradiated; volume of room; 
maximum occupancy of room served by duct; 
volume of air flow through duct; ray length 
factor, and relative humidity. 

Calculating Lamp Requirements. Four for- 
mulas are required, of which the first is as given 
in equation (1) in the foregoing. The others are 


Hinax en alal (5) 
C 
where Hmax == maximum lethes per hour avail- 


able from duct, 
A =air flow through duct, cubic feet 


per hour, 
C= room volume, cubic feet 
Iq — ar x W (6) 
where I, = theoretical average intensity of 


radiation at 2537 angstroms wave length in 
duct and W is as ~ in equation (2). 
da 
E.= (7) 
ys 
where Eg = total radiation at 2537 angstroms, 
or total lamp output, in watts, 
V = volume of irradiated section of duct in 
cubic feet. A is as in equation (5). 
Ea XK 
L= (8) 
BXR 
where L = number of lamps required, 
K = efficiency factor = 4 for duct mount- 
ing 
R=ray length factor based on one-half 
the minor duct dimension. See 
Table 3. 
B is as given in equation (4) 
Example. A 4000 cu ft room is supplied by a 
2 ff & 2 ft duct of which a 6 foot length is to be 
irradiated by 6.2 watt lamps as rated at 2537 
angstroms. Air supplied through the duct is 
30,000 cu ft per hour, the relative humidity is 
50%, and the occupancy of the room is 10 per- 
sons. What are the lamp requirements? 
Solution. By equation (1) 
10 < 30,000 
H = = 75 lethes per hour 
4,000 











The maximum lethes per hour obtainable from 
the duct are, by equation (5) - 





Hmax == == 7.5 lethes. 


4,000 
It is seen that 75 — 7.5 67.5 lethes per hour 
must be provided by room lamps, since the duct 
is capable of congiving only a portion of the 


- load. The room lamps would be calculated as 


shown previously. 

The value of W in equation (6) at 50% 
relative humidity is, from Table 1, 35 x 10°, 
so that : 

Ig 7.5 X 35 & 10% = 0.00026 watts per 
sq ft per hour. 

The volume of irradiated duct V is2 K 2 & 6 
= 24 cu ft, and V1/%, the cube root of V is the 
cube root of 24 or about 2.9, so that, with 
equation (7) 

0.00026 x 30,000 
E,= =2. 
2.9 

The minor duct dimension is 2 ft, and one- 
half of this is 1. From Table 3, for 1 ft, R=0.33. 
B is given as 6.2, so that from equation (8) 

2.7 X 4 
L— —————- = 5.3 lamps, or 6 lamps in 
6.2 < 0.33 
the duct. 

It is important to consider that disinfection 
results from the product of intensity of ultra- 
violet and a time factor. If one is increased, the 
other may be decreased proportionately. 





TABLE 3. RAY LENGTH FACTOR R 








Distance in Feet from 
Lamp to Ceiling or. Ray Length 
from Lamp to Near- Factor 
est Side of Duct R 
0.25 0.10 
0.50 0.20 
0.75 0.27 
1.0 0.33 
1.5 0.45 
2.0 0.54 
ee ee 
: 3.0 0.68 
4.0 0.78 
5.0 2 0.86 
6.0 0.91 
7.0 0.94 
8.0 0.97 
9.0 0.98 
10.0 0.99 
11 and over 1.00 
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Effect of Hot Spells on Mortality 
Measured in New York 


N the first intensive study of its kind ever conducted 

by the city, the Department of Health of the City 
of New York has drawn preliminary conclusions on 
the summer weather conditions that make New York’s 
death rate climb sharply. 

At the direction of Dr. Harry S. Mustard, Health 
Commissioner, the survey was begun last September 
by the agency’s bureau of records and statistics to dis- 
cover the exact relation between heat waves and death 
rates. City weather charts and death records covering 
the May to September periods for the last twenty-five 
years were studied. 

Carl L. Erhardt, bureau director, reports that the 
study thus far showed that rises in mean temperatures 
above 80F for four consecutive days had been associ- 
ated with increases of 20% or more above normal in 
summer weekly death rates since 1925 in all instances 
except one. When the mean temperature exceeded 85F 
for at least two of these four days, the increase in the 
city’s weekly death rate was much sharper—40% or 
more above normal. 

Mr. Erhardt added that mean temperatures above 
80F for less than three days had produced less abrupt 
increases in death rates. 


Made Mortality Graphs 


Mr. Erhardt’s staff graphed the weekly mortality 
rates for the last twenty-five summers and charted the 
maximum and mean temperatures for the same periods. 
The cycles on both graphs generally followed the same 
pattern, except for the weeks ended June 8, 1940 and 
July 12, 1941. 

Although the mean temperatures for the latter week 
were above 80F for five consecutive days, the death 
rate for the week did not rise above normal. During 
the week ended June 8, 1940, the death rate rose 30% 
above the normal, but there had been only one day of 
temperature above 90F for the seven-day period. And 
on none of these days did the mean temperature ex- 
ceed 80F. 

These puzzling discrepancies in the study have led 
the statisticians to delve deeper into the records for 
other factors besides high temperature that may cause 
increased death rates in summer months. The effect 
of hours of sunshine, of rainfall, of changes in baro- 
metric pressure and of wind velocity are other meteor- 
ological conditions that must be taken into account 
in this study. 

The bureau has discounted relative humidity as a 
factor because it has been found that during the weeks 
when the death rates were highest, with steadily high 
temperatures as well, relative humidity was not ex- 
cessive. 

The most serious increases in the mortality rate 
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over the last twenty-five summers, the study revealed, 
occurred during the following periods: 

Week ended June 13, 1925, when the death rate was 
60% above normal. The mean temperature ranged 
from 80 to 89F on four consecutive days. 

Week ended July 18, 1936, when the death rate was 
50% above normal. The mean temperature on five con- 
secutive days fell between 80 and 89F. 

Week ended July 18, 1937, when the death rate was 
70% above normal. The mean temperature was again 
between 80 and 89F for five consecutive days. 

Week ended September 3, 1948, when the death rate 
doubled. Mean temperature was between 80 and 89F 
on three days and over 90F on three days, making 
a consecutive period of six days of excessive mean 
temperatures. 

Eleven other summer weeks in the twenty-five-year 
period showed death rates which went above the nor- 
mal by 30 to 40%. Seven weeks showed mortality 
figures 10 to 20% above normal. During each of these 
eighteen weeks, the study found, temperatures fell 
into the excessive category for as many as six consecu- 
tive days during some of the weeks. 


Importance of the Study 


“This information,” Mr. Erhardt commented, “is 
important scientifically to determine precisely what the 
danger degree of heat is, and what other factors, if 
any, are related, so that the public may be warned 
about the risk involved during such periods. Other 
analyses of deaths during protracted hot spells have 
shown that the very young, the very old and the chroni- 
cally ill are particularly affected. It is important, there- 
fore, that extraordinary precautions be taken to keep 
these groups comfortable when the heat graph goes up 
on a successive number of days.” 

Mr. Erhardt added that so far this summer the 
death rate had not risen 10% above the normal for 
any one week. This, he explained, checked with the 
survey’s tentative conclusions because there had not 
been a mean temperature this year above 80F for four 
consecutive days. 


Caution 


The bureau will continue to watch the weather 
charts and death records the rest of the summer and 
report its final survey results when the effects of 
meteorological conditions other than temperature have 
been fully investigated. With the usual caution of a 
statistician Mr. Erhardt emphasized that the present 
facts should not be interpreted as final conclusions, in 
view of the investigations yet to be made. 
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Air Conditioning Design Conditions 
for Various Industries 


NATHAN N. WOLPERT 


Associate Editor, Heating and Ventilating 


Part 4, the concluding section, of a group of articies 
on design conditions considered satisfactory for air 
conditioned rooms in industry. In all, thirty manufac- 
turing processes or industries are considered in the 
series, including an article on air conditions for 
textiles. Data are presented on air control for key 
processes in many industrial applications. 


ARTICULAR attention is directed to the extensive 
data on pharmaceuticals that is presented in this 
article. This information is considered outstanding 
hecause most of the manufacturers of pharmaceutical 
and bacteriological products are reserved regarding 
air conditions that they maintain in key rooms or 
processes. Because of the conditions that must be 
maintained in many of the pharmaceutical processes, 
considerable attention is given to means for obtaining 
dust-free, sterile air. 
This article, which is the last of a group of four, 
includes data on some of the metal industries. 


Automobiles 


Controlled air conditions for various rooms in the 
manufacture of automobiles are listed in Table 15. 
These conditions are employed by a major automobile 
manufacturer. 

In offices, drafting rooms and matching rooms where 
employes spend the entire day, the dry bulb tempera- 
ture is maintained higher during the summer months 
to avoid the possible health hazard resulting when one 
moves from conditioned zones to high temperatures 
that may prevail outdoors. 





TABLE 15—AIR CONDITIONS FOR AUTOMOBILE 














MANUFACTURE 
Temperature, Relative 
Room or Process Humidity, % 
Engineering offices and drafting 
rooms 
Summer 80 40 
Winter 75 35 
Spectrographic analysis room 
Summer 80 50 
Winter 75 45 
Gear matching and special as- 
sembly rooms 
Summer 80 40 
Winter 75 35 
Gasket storage 
Al: seasons 100 50 
Cement and glue storage 
All seasons 65 40 
102 


Another manufacturer employs air conditioning 
for— 

(1) Precision machining of parts. 

(2) Accurate gaging and inspection. 

(3) Manufacture and adjustment of precision gages. 

(4) Processing of certain kinds of material which 

can be satisfactorily worked only if their mois- 
ture content and temperature are correct. 

Conditions maintained for operations (1) and (2) 
are generally 75F and 45-50% R. H. For (3), con- 
ditions are generally 68F and 50% R. H., although at 
times 75F and 50% R. H. may be permitted. For (4), 
a great deal depends upon the operation. In one case, 
a year-round temperature of 65F and 10-15% R. H. is 
necessary. 

For general manufacturing and assembly areas, no 
attempt is made to control conditions during hot 
weather. An ample supply of fresh air and air motion 
are relied upon to provide personal comfort. 

The concentration of dust and fumes is continually 
checked to see that they are maintained below the 
maximum permitted by the State Industrial Health 
Department. 


Gage Room 


The last World War brought out the importance of 
maintaining standard air conditions in gage rooms so 
that parts manufactured in several plants could be 
assembled to form one machine or unit. Most of the 
industrial nations have adopted 68F or 20C as the 
standard temperature for gage rooms. This figure was 
selected because it is a reasonable room temperature 
that is fairly easy to maintain; it is expressed as a 
whole number on whichever of the two temperature 
scales that is used; and it was adopted in some plants 
turning out metric gages. 

This standard condition for gages has made pos- 
sible a very close tolerance. For example, during World 
War I, 0.002 inch was considered a close tolerance; 
during World War II, a tolerance of 0.0002 inch was 
not unusual and was required on many government 
specifications. 

Relative humidity is maintained at 40-50%, and dust 
control is necessary for a quality product. 


Laminated Glass 


In the manufacture of laminated or safety glass, a 
sheet of plastic is used as a filler or binder between 
two sheets of glass. It is important that the two pieces 
of glass be dust-free to produce a clear product, and 
that the plastic binder be properly dried to remove 
intercellular moisture. 


AUGUST, 1949, HEATING AND VENTILATING 























TABLE 16—AIR CONDITIONS FOR LAMINATED 
GLASS MANUFACTURE 








Temperature, Relative 
Room or Process F Humidity, % 
Cutting room 65 15 
Vinyl inspection and laminating 
room 55 15 
Vinyl drying ovens 142 5 





The plastic (vinyl resin) is slightly hygroscopic un- 
der humid conditions so that it may take up enough 
moisture to prevent it serving as a satisfactory binder 
for the glass sheets. At ordinary room temperature 
it is limp and tacky but at temperatures below 65F it 
becomes fairly stiff and it loses its stickiness. 

Air conditions to be maintained in this industry are 
listed in Table 16. 

All air supplied to the dehumidifier serving the cut- 
ting room is double filtered to protect the alumina beds 
from contamination. 

Glass coolers on each assembly conveyor cool the 
glass from 110F, the temperature as it leaves the wash- 
ers, to 60F as it enters the laminating room. It is 
important to keep the air in the cooler at low humidity 
to pick up any surface moisture that may remain on 
the glass from the washer, and to prevent condensation 
on the cooling coils. 


Machinery 


Controlled air conditions are important in the as- 
sembly rooms and in some machining operations. 
Machining tolerances and finishes of parts for precision 
gear drives are held to such specifications that assem- 
bly under constant temperature conditions is essential. 
Dust counts are held down fairly well in the room 
reserved for assembly and run-in of compressors. 





TABLE 17—AIR CONDITIONS MAINTAINED IN 
MACHINE ASSEMBLY 

















Temperature, Relative 
Room or Process | F Humidity, % 
Assembly of precision gear drives 72 42-50 
Assembly and run-in of air con- 
ditioning compressors 70-76 45-55 
Pharmaceuticals 


For the purpose of this article, grouped under the 
general term of pharmaceuticals is the manufacture of 
tablets, powders, capsules, ampules, toxines, and the 
maintenance of small animals for research work. 

Conditions maintained in the various air conditioned 
departments are summarized in Table 18. 

There is an especially fine powder that is sometimes 
used in filling ampules that requires that the relative 
humidity be maintained at 20%. 

In the manufacture of uncoated pills, the tempera- 
ture and relative humidity must be kept accurately 
controlled, for if the humidity is too high, the pills and 
tablets will not dry at the proper rate, and the powder 
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TABLE 18—AIR CONDITIONS FOR MANUFACTURE OF 








PHARMACEUTICALS 
Temperature, Relative 
Room or Process | F | Humidity, % 
‘ | 

Tablet compressing department 77 40 
Powder storage and packing areas 75 35 
Milling room 80 35 
Ampule manufacturing department 80 35 
Biological manufacturing department 80 35 
Liver extract 80 10.5 
Serums 74-78 50 
Capsule storage 75 35-40 
Animal room 80 40 
Small animal room 75-78 47-48 





that may be used as a surfacing will not adhere. If 
the humidity is too low, a hard outer layer may form 
before the inside of the pill has had a chance to dry 
thoroughly. After the pills have been bottled, then 
some of the retained moisture may be given out so that 
the pills may stick together. For coated pills, the 
molded centers are brought in contact with the liquid 
coating. The number of applications of the coating 
determines its final thickness. 

Liver extract must be given special attention. Since 
liver is hygroscopic, a low humidity must be main- 
tained after it is dried in a vacuum drying machine. 
Temperatures higher than 80F will cause the extract 
to deteriorate. 

Drug manufacturers use large numbers of animals 
in testing and research work and also for production. 
While the animals used include guinea pigs, mice, rats, 
rabbits, monkeys, dogs, cats, chickens, hogs, horses 
and cows, the ones most frequently used in testing and 
research work are the smaller animals—mice, guinea 
pigs and rabbits. If test animals become sick and 
die while under observation as the result of weather 
conditions, it may mean tests will have to be repeated, 
and considerable time and money will be wasted. 

In the research room, it is only necessary to main- 
tain comfort conditions. However, in the micro- 
analysis room, 80F and 50% R. H. are maintained 
throughout the year. 

It is extremely important that sterile conditions be 
maintained in many of the pharmaceutical processes. 


Watches 


Air conditions are controlled in all rooms where 
watches are assembled. Temperature is held within 
the range of 72-75F, with a maximum relative humid- 
ity of 50°. Filters are used in the air circulating 
system to keep down dust. In the manufacturing divi- 
sions, the only rooms air conditioned are the main- 
spring department and the dial department. Temper- 
ature is held within a range of 72-75F mainly for 
comfort. However, in the manufacture of mainsprings, 
relative humidity is held to below 50% to control cor- 
rosion. By keeping down the relative humidity to 50% 
in the room where watch dials are lacquered and 
printed, many manufacturing troubles are eliminated. 
Previous to air conditioning, there were difficulties due 
to high humidity, particularly during the summer. 
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Coleman Blend-Air 


NAME—Coleman Blend-Air system 
of forced warm air heating. 
PuRPOSE—A packaged heating sys- 





tem that employs 3'%-inch round 
ducts. 

FEATURES—System has three basic 
parts: a streamlined furnace; a 
system of factory-made_ supply 
ducts, and a series of blending units 
in which heated air from the fur- 
nace is mixed with air taken from 
room. Heated air from furnace is 
forced through small ducts at tem- 
peratures up to 195F. Entering the 
blender unit, the heated air passes 
through a nozzle and this action 
causes the room air to be sucked in 
through a grille into the blender to 
be mixed in the blender before be- 
ing discharged through the air out- 
let located at the top of the blender. 
Blended air has a temperature of 
135F and a velocity of 300 fpm. 
Each hot air run is said to deliver 
up to 10,000 Btu per hr. Only one 
short return duct is normally re- 
quired to the furnace. Three types 
of blenders are available: (1) a 
telescoping model for new house 
construction which fits in between 
the studs of wall; (2) a unit that 
could be recessed in a wall; (3) a 
blender designed for use in existing 
homes to be set against the wall. 
Blenders can be adjusted to control 
the amount of mixed air entering 
the room. Entire system is oper- 
ated by automatic room tempera- 
ture controls. In photograph, (1) 
shows the oil-fired Coleman Modu- 
matic furnace, (2) telescoping con- 
cealed type air blenders with at- 
tached grilles, (3) furnace bonnet 
assembly with flared supply duct 
connectors, (4) standard 34-inch 
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duct sections, and (5) parts of the 
return duct with grille. 
LITERATURE AVAILABLE—Bulletin. 
MADE By—The Coleman Company, 
Inc., Wichita, Kans. 


Item 287 





Kritzer Baseboard System 


NAME—Kritzer radiant baseboard 
unit. 

PURPOSE—Space heating. 
FEATURES—Radiant heating coil is 
constructed in 10-ft sections of 
2 x 5%-inch aluminum fins mechan- 
ically bonded to two 3-inch center, 
copper supply tubes. No special 
fittings are required to join the 
ends of the copper tubes when in- 
stalling the coils. As two sections 
are brought together, the supply 
ends in one section are belled and 
the ends of the other section are 
inserted into this bell. A _ solder 
ring heated and melted between the 
two ends completes the connection. 
An entire installation requires a 
steel back-plate, radiant coils, filler 
plates, and end posts which are in- 
terchangeable. Ornamental grilles 
are available where decoration is 
desired. Coils float on hanging clips 
attached to the back-plate to permit 
free circulation of cold air behind 
the coil. 

INSTALLATION—Steel back-plate is 
placed against the wall on the fin- 
ished floor level. Back-plate is then 
secured to the wall with either nails 
or screws. Where the wall is un- 
even, felt sealing strips are pro- 
vided and these strips also prevent 
wall smudging. After the plate is 
secured to the wall, the coils are 























hung in place and the coil ends are 
soldered where necessary. Where 
required, end posts are used. 
SIZES AND CAPACITIES—Overall size 
of baseboard with ornamental back- 
plate, 214-inch deep, 9-inch wide. 
MADE By—Kritzer Radiant Coils, 
Inc., 2901 Lawrence Ave., Chicago 
25, Il. 
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Dunham Convector 


NAME—Dunham wall type. con- 
vector. 

PURPOSE—Space heating. 
FEATURES—A low height convector 
with a sloping top is designed for 
use on either steam or forced hot 





water installations and for working 
pressures up to 150 lb. A series 
of these units may be installed to 
form one long continuous convector 
and a sheet metal splice plate is 
available to conceal the pipe con- 
nections between each unit. Cabinet 
has a removable front which in- 
cludes a horizontally slotted outlet 
grille. Unit is available with the 
choice of three types of 114 inch 
finned pipe heating elements, steel 
pipe with steel fins, steel pipe with 
aluminum fins, and copper pipe 
with aluminum fins. Brackets sup- 
porting the heating element are ad- 
justable to vary the pitch or grade 
as much as 1% inch in either di- 
rection. 

SIZES AND CAPACITIES—Capacities 
are 13.9 to 53.2 EDR with one 
pound steam, 65F entering air. 
Made in lengths from 2 to 6 ft in 
6-inch increments, with a height of 
1034 inches and a width of 5% 
inches. 

MADE By—C. A. Dunham Co., 400 
W. Madison St., Chicago 6, Ill. 
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Dewey-Shepard Boiler 


NAME—Dewey Shepard boiler. 
PurPosE—Horizontal type hot 
water boiler which can be fired by 
oil or gas. 

FEATURES-—Unit is considered to 


ER 





be adapted for baseboard, floor or 
ceiling panel hot water heating. 
Boiler is cylindrical and can be fur- 
nished with or without jacket. It 
can be fired interchangeably with 
Breese or gun type oil burner or 
gas-fired equipment. Boiler is man- 
ufactured under A.S.M.E. Code in- 
spection and carries certificates of 
authorization and ratings with 
each unit. Oil-fired equipment is 
Underwriter approved and_ gas 
burners are A.G.A. approved, listed 
for use with natural, artificial, or 
L.P. gas. 

SIZES AND CAPACITIES—Maximum 
capacity, 70,000 Btu per hr; recov- 
ery of 93 gal per hr at 87F. Out- 
side jacket dimensions are 18 inches 
wide, 18 inches high and 39 inches 
long, with burner equipment pro- 
jecting from this jacket. 

MADE By—Dewey-Shepard Boiler 
Co., 1311 N. Capitol Ave., Indianap- 
olis 4, Ind. 
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Pliojet System 


NAME—Pliojet system for smoke 
abatement. 

PuRPOsE—Over-fire air system for 
smoke abatement through second- 
ary air supply. 





FEATURES—The system introduces 
secondary air through over-fire air 
jets which are arranged in sets. 
Ten standard sets make it possible 
to specify the arrangement that 
will provide adequate penetration 
at the maximum firing rate accord- 
ing to the individual needs of the 
firebox. The system consists of a 
turbo-blower, air valve, manifold, 
and properly selected jet nozzles. 
These nozzles are made of high 
temperature alloy or cast iron and 
are spaced from 6 to 11 inches 
apart. The blower is direct-con- 
nected to a standard motor and 
comes complete with magnetic 
starter. Manifolds have the coup- 
lings welded in place for attaching 
the jet nozzles. The secondary air 
that is supplied in the firebox pro- 
vides the necessary oxygen and 
turbulence to obtain complete com- 
bustion of the gases. 

LITERATURE AVAILABLE—Bulletin. 
MADE By—Plibrico Jointless Fire- 
brick Co., 1800 Kingsbury St., Chi- 
cago 14, Ill. 
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Delta Boiler-Burner 


NAME—Delta LA-200 boiler-burner 
unit. 

PURPOSE—For space heating with 
built-in tankless domestic hot water 
heater for small homes. 
FEATURES—Shell is of ‘14-inch 
steel. A.S.M.E. 
steel construc- 
tion design is 
employed. In the 
boiler are 10- 
gauge tubes to 
provide 16 sq ft 
of heating sur- 
face. All connec- 
tions are to the 
front of the 
boiler so that 
unit can be in- 
stalled close to a 
wall. A flange 
mounted burner is designed to burn 
34 gal of oil per hr. Boiler is jacket- 
ed with 11% inches of glass wool in- 
sulation. Unit is designed for oil 
or gas firing. 

SIZES AND CAPACITIES — Output, 
66,000 Btu per hr. Height of jack- 
eted unit is 38 inches; diameter, 18 
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inches. Built-in tankless coil sup- 


_ plies 180 gal hot water per hour. 


MADE By—Delta Heating Corp., 
85-07 Northern Blvd., Jackson 
Heights, N. Y. 
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Brownell Stoker 


NAME—Brownell Type F stoker. 
PURPOSE — Automatic burning of 
coal where heating requirements 
range from 1,800 to 10,400 sq ft of 
steam radiation. 
FEATURES—Transmission is fully 
enclosed. Gears operate in a bath 
of oil while tubes and troughs bring 
lubrication to the bearings. Seals 
and leakproof packings prevent 
escape of oil. A V-belt delivers 
power from the motor. A worm on 
the shaft engages a phosphor 
bronze worm gear and the gears 
operate at slow speed. A channel 
runs from the bottom of the gear 
case to the oil level cup. If water 
accumulates, it forces a slug of oil 
out of the cup and this overflow of 
oil is a warning to the operator of 
the presence of water in the gear- 
case. Sheaves on motor and drive 
shafts provide three speeds of coal 
feed. Operating tension of the 
belt is easily adjusted by means of 
a set-screw. An air volume control 
is manually set to regulate the air 
intake. Fan and housing are of 
metal capacity to supply the proper 
amount of air for efficient fuel com- 
bustion. Fan is of multi-vane type 
and quiet in operation. 

SIZES AND CAPACITIES — Available 
in seven sizes with coal burning 
rates from 75 to 312 lb per hr. 
LITERATURE AVAILABLE — Bulletin 
S-41. 

MADE By—The Brownell Company, 
410 N. Findlay St., Dayton 1, Ohio. 


Item 293 
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Watts Switch 
NAME—Watts mercury switch, low 
water cut-off, No. 89-A. 
PuRPOSE—Low water cut-off con- 
trol for low pressure systems. 





FEATURES — The 


surge - snubbing 
float chamber is said to assure 
clean-cut action on the switch dur- 
ing change of water levels regard- 
less of turbulence in the boiler. 
Float is made of copper, built for 


long service. A mercury switch of 
heavy Pyrex glass is used for 
breaking the _ electrical circuit. 
Ample wiring space with barrier is 
included to protect the switch mech- 
anism. Unit has a large mud space 
float chamber bowl. 

SIZES AND CAPACITIES—Maximum 
steam pressure, 25 lb. Float cham- 
ber is 6% inches high. Unit is 4 
inches wide; 9 inches long; weighs 
10 lb. 

LITERATURE AVAILABLE—Folder. 
MADE By—Watts Regulator Co., 
Lawrence, Mass. 
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Glasfloss Filter 


NAME—Glasfloss air filter. 
PURPOSE—Air cleaning. 
FEATURES—Long, fine glass fibers 
are assembled in a resilient mass 
and these fibers are bonded to- 
gether with a high temperature 
bonding agent. The filter medium 
is then coated with a fire-resistant 
dust-catching adhesive. For special 
applications, filters can be supplied 
dry or with a reduced amount of 
adhesive. Filters are made for all 
types of central heating, ventilat- 
ing, and air conditioning systems 
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and are supplied in all standard 
sizes for use in home heating equip- 
ment and in commercial and in- 
dustrial filter banks. 

SIZES AND CAPACITIES—Supplied in 
1- and 2-inch thicknesses in all 
standard sizes to handle 200 to 
1,000 cfm. 

LITERATURE AVAILABLE—Folder. 
MADE By —Glasfloss Corporation, 
155 E. 44th St., New York 15, N.Y. 
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Herco Furnace 


NAME — Herco stainless steel oil 
heating unit. 

PURPOSE—Space heating. 
FEATURES—Fire travel is through 
a stainless steel combustion cham- 
ber. A Sirocco blower unit is used. 
Motor is mounted on rubber for 
silent, vibration- free operation. 
The unit has a double-wall com- 
bustion chamber and heat econ- 
omizer. Heat that is ordinarily lost 





ees 


through the chimney is captured 
by the economizer which serves to 
pre-heat the cold incoming air. The 
Herco burner has a firing rate of 
0.65, 0.75 and 1.0 gph. Burner ig 
operated by a 1/8 hp motor and 
the blower by a 1/6 hp motor. Glass 
type filters are used in the unit. 
Controls are either Mercoid or 
Minneapolis-Honeywell make. Fan 
and limit controls prevent over- 
heating. 

SIZES AND CAPACITIES — In three 
sizes from 65,000 to 110,000 Btu 
per hr. 

LITERATURE AVAILABLE—Folder. 
MADE By—Herco Oil Burner Corp., 
Lancaster, Pa. 
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Guide-Anchor-Guide 


NAME — Guide-Anchor-Guide for 
expansion joints. 
PURPOSE—Method for guiding and 
anchoring an expansion joint on 
long rigid members. 
FEATURES—Anchor and guide con- 





nections are fabricated to fit and 
are welded to the pipe in the field. 
Connections are notched to elimin- 
ate any locked-up stresses in the 
piping due to weld shrinkage. Guide 
connectors are made with a _ base 
plate which slides on and between 
round bars. Guide results in align- 
ment of working parts at and 
around the expansion joint. Guides 
are welded to the rigid member 
to permit free movement as the 
pipe expands or contracts. 

SIZES AND CAPACITiIES—Available 
to accommodate pipe diameters up 
to 36 inches. 
LITERATURE AVAILABLE—Folder. 
MADE By—Piping Specialties, 
Inc., 114 Liberty St., New York 6, 
N. Y. 
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Fairbanks-Morse Furnace 


NAME—Fairbanks-Morse furnace, 
hi-boy model. 

PuRPOSE—Warm air space heating. 
FEATURES—Company has announced 
a new line of 
gas- and oil-fired 
utility warm air 
furnaces styled 
as hi-boy mod- 
els. Furnace is 
equipped with a 
high _ pressure 
atomizer -ty pe 
oil burner power- 
ed by a 1/12-hp 
motor. Unit is 
provided with a 
12-gage heat ex- 
Compactness of unit re- 





changer. 
sults from parallel spacing of plate- 
type flues within the furnace. Heat 
savings are also said to result from 
the use of corrugated plate flues. 


Corrosion-resistant alloy steel is 
used in flue construction. 
SIZES AND CAPACITIES—Available 
in five sizes with bonnet outputs of 
60,000, 80,000, 100,000, 150,000 
and 180,000 Btu. 
MADE By—Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, 
Ill. 
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Precision Tube 


NAME—Precision asbestos tube. 
PURPOSE—Heat resistant tubes of 
various shapes and sizes. 
FEATURES—Tube is made by spi- 
rally winding especially prepared 
asbestos tape to predetermined 
sizes around a mandrel and it is 
then die formed into shape—either 
square, rectangular or oval cross 
section. Tubes, it is said, are un- 
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affected by high temperatures. 
Tubes are made in any length with 


wall thicknesses from .01 inch up. 


MADE By—Precision Paper Tube 
Co., 2045 W. Charleston St., Chi- 
cago 47, Ill. 
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Sahara Dehumidifier 


NAME—Niagara Sahara dehumid- 
ifier. 

PURPOSE—For reducing moisture 
in storage closets, stock rooms, and 
industrial areas. 

FEATURES—Unit, which is plugged 
into any electric 
outlet, is pro- 
vided with a 
hopper filled 
with calcium 
chloride crystals. 
A motor, con- 
nected to an axial 
flow fan, draws 
in air that flows 
over the crystals 
which extract 
the moisture. 
Moisture falls 
into a 2% gal 
container. With 
makers claim that 


normal use, 
the unit requires recharging every 


month or so. A humidistat, which 
is optional extra equipment, may be 
installed to make the dehumidifier 
operate automatically. In a room 
kept at 75F and 75% relative hu- 
midity, makers claim unit is capable 
of lowering the relative humidity 
to 71% in two hours and to 66% 
in 10 hours. 

SIZES AND CAPACITIES—1534 inches 
x 15°4 inches x 41% inches high. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MADE Bry—Niagara Industrial 
Corp., 20 Vesey St., New York 7, 
N. Y. 
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Unistrut Tube Rack 


NAME—Unistrut spring clamp for 
pipe rack. 

PURPOSE—Support for tubes. 
FEATURES—The steel channel is 
designed to accommodate tube sizes 
from 3/16 to 1 inch. O.D. Unit per- 
mits each tube to be fastened in- 


dividually and permits expansion 
and contraction while holding the 
tube firmly in place. Rack can be 


mounted or hung in any position, 
and where two pieces of channel 





are spot-welded back to back, tub- 
ing can be racked on both sides. 
LITERATURE AVAILABLE — Bulletin 
TC-1. 
MADE By—Unistrut Products Co., 
1013 W. Washington St., Chicago, 
Til. 

Item 301 





Huron Baseboard 


NAME—Huron baseboard radiation 
unit. 

PURPOSE—Space heating. 
FEATURES—Room systems are made 
up of individual units constructed 
of a series of aluminum fins with 
copper tube which runs through the 
center of the fins. Unit is designed 





to carry water at 180F. This ele- 
ment is said to provide a floor and 
ceiling temperature differential of 
2F. 

SIZES AND CAPACITIES—Units avail- 
able in sections up to 12 ft in 
length. Fins are 7 inches high, 134 
inches deep, and %4 inch wide. At 
180F, output per 12 ft section, 
7,140 Btu per hr. 

LITERATURE AVAILABLE— Illustrated 
folder. 

MADE By—Huron Boiler Co., 12436 
Van Dyke Ave., Detroit 34, Mich. 
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Airtherm Convector 
NAME—Airtherm convector. 
PURPOSE—Space heating. 
FEATURES—New design of unit, 
covers changes in the convector en- 





closure to provide greater strength 
and rigidity in the top section. The 
front panel design permits a simple 
and faster method of removing and 
assembling on the job. Spring op- 
erated damper is assembled onto 
the front panel. Damper can be 
adjusted between fully open and 
closed. Models are available in free 
standing or recessing, sloping top 
and regular front wall hung types, 
and flush recessing. 

SIZES AND CAPACITIES—Available in 
4-, 6-, 8-, and 10-inch depths and a 
wide range of lengths and heights. 
LITERATURE AVAILABLE — Bulletin 
701. 

MADE By—Airtherm Manufactur- 
ing Co., St. Louis, Mo. 
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Crane Valve Operator 


NAME—Crane fluid-motor operator 
for valves. 

PuRPOSE—A simplified fluid-motor 
operator for the operation of gate 
valves. 

FEATURES—Motor unit, which con- 
sists of the motor, gear box and 
yoke, is bolted to the valve bonnet. 
The motor, which operates the 
valve stem through the gear box, 
can be served by water, oil or com- 
pressed air or gases. At pressures 
from 400 to 300 lb per sq in., op- 
erating mechanism is said to de- 
liver a high starting torque; this 
is adjusted so as to deliver a greater 
torque for unseating the valve than 
for seating it. A handwheel is sup- 
plied for manual operation in the 
event of pressure failure. The mo- 
tor derives its power from five flex- 
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ible diaphragms mounted radially 
about an eccentric on the drive 
shaft. The operating fluid is ad- 
mitted in rota- 
tional sequence 
to the five dia- 
phragms which 
actuate pistons 
that transmit 
the thrust to 
the eccentric 
through a roller 
bearing mounted 
on the shaft. By 
means of a con- 
trol, the operat- 
ing fluid can 
be admitted through either of two 
entrance ports, controlling the di- 
rection of operation of the motor 
for opening and closing the valve. 
SIZES AND CAPACITIES — Available 
in most types of Crane iron-body 
gate valves in sizes up to 30 inches. 
MADE By—Crane Company, 836 So. 
Michigan Ave., Chicago 5, Ill. 
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Norge Furnace 


NAME—Norge series F500 gas- 
fired winter air conditioner. 
PURPOSE—Space heating. 
FEATURES—Unit is approved by 
the A.G.A. for natural, mixed, man- 
ufactured and L.P. gases and is 
designed for use in utility room, 
closet or basement installation. 
Unit has drilled raised-port, cast 
iron burners and a one-piece 12- 
gage steel combustion chamber and 
heat exchanger. Unit has a built- 
in draft diverter. Easy access is 
provided to all controls and blower 
assembly. Standard equipment in- 
cludes automatic 
pilot valve, man- 
ual main control 
and manual pilot 
valve, gas pres- 
sure regulator 
and magnetic 
type _ solenoid, 
with shut - off 
safety control 
for L.P. gases. 
Blower is mount- 
ed on tracks for 
easy removal 
from the front 
of the unit and 





is located below the heat exchanger 
so that furnace may be installed on 
floors of combustible materials. Fil- 
tered air is provided for summer 
use. Filter rack is built into the 
bottom of the unit. A % hp blower 
motor is used with automatic ther- 
mal overload. 

SIZES AND CAPACITIES—Available 
in two sizes with bonnet output rat- 
ings of 75,000 and 87,500 Btu. 
MADE By—Norge Heat Div., Borg- 
Warner Corp., Detroit 26, Mich. 
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Bristol Recording Gage 


NAME—Series 500 recording ab- 
solute pressure gage. 
PURPOSE—Mechanical type record- 
ing absolute pressure gage. 
FEATURES—Design involves a pres- 
sure-sealed lever con- 


arm _ so 





structed that it is free from lost 
motion and free of turning mo- 
ments due to changes in differential 
pressure across the unit. Instru- 
ment is said to be rugged in con- 
struction and suitable for use under 
ordinary plant conditions. It pro- 
vides a record of vacuum in terms 
of absolute pressure, inherently cor- 
rect for barometric variations. In- 
strument is offered as a recorder, 
as an automatic controller, and for 
remote measurement and automatic 
control of absolute pressure. 

SIZES AND CAPACITIES — Available 
in ranges from 0 to 20 millimeters 
mercury and up. 

MADE By—The Bristol Co., Water- 
bury 91, Conn. 
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Thermodrive Blower Control 


NAME—Thermodrive variable speed 
blower control unit. 

PURPOSE—To provide variable speed 
for blower drives so that speed will 





vary with demand on residential 
forced warm air systems. 
FEATURES—A special split-sheave 
pulley is provided to replace the 
present blower pulley. Sheaves are 
held together by spring tension so 
as to automatically take up belt 
slack through all stages of the 
drive’s operation. Motor must be 
rigidly mounted. A standard %- 
inch V-belt is used. A 7-foot length 
of 114-inch flexible steel tubing is 
provided to bring the warm air 
sample from the plenum chamber 
to the drive control. Tubing runs 
from the top of the plenum cham- 
ber to the unit. 

OPERATION—Unit will start the 
blower at slow speed at the start 
of the heating cycle and will grad- 
ually increase the speed until the 
maximum is reached. The off-cycle 
operation is reversed and fan will 
decelerate and Thermodrive will 
reach low speed phase just before 
the fan motor is cut off. At mini- 
mum speed the belt will ride on the 
shaft. At maximum speed it will 
ride close to the outer edge of the 
sheaves so that the belt is partially 
exposed. The two extremes are said 
to provide an air flow differential 
of approximately 65% from low 
to high. As the control air duct 
temperature increases, the drive 
will advance the fan speed until 
the high speed is reached. 


SIZES AND CAPACITIES — Available 
in three models to accommodate 


standard motor shafts of %, 5. and © 


34 inch. 

LITERATURE AVAILABLE—Bulletin. 
MADE By—Webster Electric Co., 
Racine, Wis. 
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Smith Boiler-Burner 


NAME—Smith Mills 100 boiler- 
burner. 

PURPOSE—Space heating. 
FEATURES—A brick chamber has 
been designed to provide proper 
reflectivity to the flame developed 
by the oil burner. Chamber is 
backed with insulating material so 
that while temperatures in the 
heart of the chamber may reach 
2,000F, the out- 
side foundation 
walls remain 
cool to the touch. 
Unit is provided 
with either a 
tank or tankless 
heater com- 
pletely enclosed 
in the rear sec- 
tion of the boiler 
for supplying domestic hot water. 
Boiler sections are made of grey 
iron. Boiler flue passages are mod- 
eled after the Mills boilers so that 
the extra flue gas travel will pro- 
vide for greater efficiency. 

SIZES AND CAPACITIES — Available 
in four sizes with I-B-R ratings of 
from 84,000 to 208,000 Btu per hr 
and with burner capacity fuel con- 
sumption ratings from 1.3 to 2.05 
gph. Available for hot water or 
steam heating systems. 

LITERATURE AVAILABLE—Folder. 
MADE By—The H. B. Smith Co., 
Inc., Westfield, Mass. 


Item 308 








Flowline Welding Fittings 


NAME—Flowline stainless steel 
welding fittings. 
PURPOSE—Stainless steel welding 
fittings in five different ranges of 
wall thicknesses and sizes, and in 
three different stainless alloys. 
FEATURES—Wall thicknesses of fit- 
tings are made to conform to 
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Schedules 5, 10, 40 and 80 specifica- 
tions in nominal pipe sizes from 
1%4 to 12 inches, O.D. Tube size 
fittings are made in outside diam- 
eters from 1- through  6-inch. 
Standard stainless alloys are types 
304, 316, and 347. Standard fittings 
include 90 and 45 deg elbows, 100 
deg returns, lap joint stub ends, 
caps, straight tees, and concentric 
reducers. Other fittings available 
on special order. 

LITERATURE AVAILABLE — Bulletin 
S-310. 

MADE By—Welding Fittings Corp., 
New Castle, Pa. 
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Emerson Exhaust Fan 


NAME—FEmerson exhaust fan. 
PURPOSE—Belt-driven fan for hori- 
zontal or vertical discharge. 
FEATURES—Fan is provided with 
ball-bearing motors and ball-bear- 
ing pillow blocks to absorb the 
thrust load of the fan so that unit 
is suitable for installation to dis- 
charge vertically, horizontally, or 
at any angle without injury to the 
assembly. Fan is powered by a 
capacitor motor that has resilient 
rubber hub mounting to insulate 
noises. Automatic thermal pro- 
tectors are used to prevent injury 
to motors due to overloading. Four 
specially designed blades are shaped, 
balanced and pitched for large vol- 
ume air delivery and for quiet op- 
eration. 

SIZES AND CAPACITIES—36-, 42- and 
48-inch sizes. Capacities from 
10,200 to 19,350 cfm. 

LITERATURE AVAILABLE—Catalog. 
MADE By—The Emerson Electric 
Mfg. Co., St. Louis 21, Mo. 
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Dlews of Equipment and Materials 





Rittling Baseboard Heater 


NAME—Rittling baseboard heating 
unit. 

PURPOSE—Space heating. 
FEATURES—A new type of deflector 
is used with front opening to har- 





monize with room interiors. Covers 
and deflectors are fabricated in 6- 
inch increments to eliminate on- 
the-job cutting or sawing and to 
reduce installation time and costs. 
Extra wide joining pieces permit 
variations in fitting cover and de- 
flector to proper wall sizes. Brack- 
ets are designed to prevent the core 
from contacting the cover or de- 
flector and thus to eliminate noises 
due to expansion and contraction. 
Copper tube with aluminum fins is 
used. 

SIZES AND CAPACITIES—600 Btu per 
hr per ft with 170F forced water. 
LITERATURE AVAILABLE—Catalog. 
MADE By—The Rittling Corp., 1292 
Niagara St., Buffalo 13, N. Y. 
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Platecoil Heater 


NAME—Platecoil. 

PuRPOSE—For heating or cooling 
solutions in a tank. 

lightweight, em- 


FEATURES — A 
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bossed plate is used to carry the 
heating solution. Device occupies 
a small space in the tank and is said 
to have a high Btu capacity per 
sq ft of area. Coil can be easily 
cleaned of process coating and 
sludge. Each plate is tested under 
water at a pressure of 180 lb per 
sq in. Unit can also be used for 
cooling high temperature solutions. 
LITERATURE AVAILABLE—Bulletin. 
MADE By—Kold-Hold Mfg. Co., 
Lansing 4, Mich. 
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Apex Furnace 


NAME—Apex steel furnace. 
PuRPOSE—A coal-burning, gravity- 
type round-cased, hot-air steel fur- 
nace for space heating. 
FEATURES—The drum or shell is 
both welded for tightness and riv- 





eted for strength so that for the 
life of the furnace there is no gas 
or dust leakage. The large surface 
heat radiator at the rear is also 
welded and riveted with the smoke 
pipe outlet located near the bottom. 
This is said to retard the passage 
of hot flue gases for greater heat- 
ing efficiency. Firepot is large and 
is protected by fire-brick. A large 
water pan in the top section of the 
furnace located at the front and 
extending over the shell and ra- 
diator provides humidity. Grate is 
of the dump-center type, manually 
operated by a waist-high shaking 
lever. 

SIZES AND CAPACITIES — Available 
in four sizes from 62,300 to 107,500 
Btu at the register. Casing diam- 


eter from 40 to 48 inches and over- 
all height, 66 inches. 

MADE By—The Excelsior Steel Fur- 
nace Co., 118 S. Clinton St., Chi- 
cago 6, Ill. 
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Worthington Sight Glass 


NAME — Worthington valve type 
sight glass. 
PURPOSE—To provide visibility of 








transparent liquids flowing through 
pipe lines under pressure. 
FEATURES—Differential pressure is 
established across the deflector to 
allow some of the liquid to circulate 
continuously through a glass ob- 
servation bowl. This bowl may be 
removed for cleaning. Valve is con- 
structed of brass and the observa- 
tion bowl is made of gage glass 
material. Unit is designed for 
pressures up to 50 lb per sq in and 
for temperatures up to 300F. 
SIZES AND CAPACITIES — Overall 
length, 7 3/16 inches, threaded for 
34-inch standard pipe tap. 

MADE By—Worthington Pump and 
Machinery Corp., Harrison, N. J. 
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Skidmore Pump 


In a description of the new type 
CV Skidmore vertical condensation 
pump in last month’s issue (page 
92) the address of the manufac- 
turer was incorrectly given as St. 
Joseph, Mo. This should have been 
Skidmore Corp., St. Joseph, Mich. 
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News of Equipment and Materials 





Humidity and Temperature 
Indicator 


NAME — Buensod-Stacey portable 
electric humidity and temperature 
indicator. 

PURPOSE—To provide direct read- 





ings of percentage of relative hu- 
midity and temperature in degrees 
Fahrenheit. 

FEATURES—Sensing elements are 
mounted in a screened metal case 
and are fastened to an extension 
rod for taking direct readings at 
air duct supply grilles or at any 
other point in an air conditioning 
system. Accuracy of relative hu- 
midity readings, plus or minus 
1%; accuracy of temperature 
readings, plus or minus °4F. Re- 
sponse to relative humidity changes 
in from 10 to 20 seconds at 10 ft 
velocity. Reading dial has two 
scales. Upper one is calibrated in 
per cent relative humidity with a 
range of 30 to 80% and the lower 
scale has a range of 40 to 100F. 
LITERATURE AVAILABLE—Bulletin. 
MADE Byr—Buensod-Stacey, Inc., 
60 FE. 42nd St., New York 17, N. Y. 


Item 315 





Fireball Burner 


NAME—Fireball oil burner, series A. 
PURPOSE—Space heating using oil 
as fuel. 

FEATURES—AIl parts in straight 
air tube are accessible from rear 
of burner. Burner is provided with 
a Sundstrand fuel pump, Sola 
transformer, Marathon motor, and 


Wayne controls. Housing, tube and 
pedestal are all cast construction. 
Burner is available in flange and 
pedestal mountings for original 
equipment and conversion applica- 
tions. 

SIZES AND CAPACITIES—Oil con- 
sumption from 34 to 114 gph, and 
a Btu per hr input of 105,000 to 
210,000. 

LITERATURE AVAILABLE — Catalog 
No. 108. 





MaDE Byry—Wayne Home Equip- 
ment Co., Inc., 800 Glasgow Ave., 
Ft. Wayne 4, Ind. 


Item 316 





Adsco Expansion Joint 
NAME — Adsco Corruflex packless 
expansion joint. 
PURPOSE—Packless joint to absorb 


expansion and contraction due to 
temperature changes in steam, 
liquid and gas pipe lines. 

FEATURES—Unit requires no pack- 
ing and makers claim that this re- 
sults in more economical installa- 





tions, since the compactness of de- 
sign permits use in cramped quar- 


ters. Joint is available with single 
or multiple corrugation, with or 
without self-equalizing rings, sin- 
gle or double units, and with either 
flanged or welding ends. It is sup- 
plied in copper, stainless steel or 
other alloys and, where required, 
with internal sleeves. Traverse of 
joint ranges from fractions of an 
inch to 15 inches. Makers claim it 
will operate under pressures from 
vacuum to 300 lb and temperatures 
from sub-zero to 1600F. 

SIZES AND CAPACITIES —In sizes 
from 3 to 24 inches. 

LITERATURE AVAILABLE—Folder No. 
R-149. 

MADE By—American District 
Steam Co., North Tonawanda, N. Y. 
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Title (Must be shown)................ 


Firm (Must be shown)............... 


Business Address .................... 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


291 292 293 294 
299 300 301 302 
307 308 309 310 
315 316 317 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 


(For prompt service, title and firm name must be shown above.) 
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NEWS OF THE MONTH 








AIR CONDITIONING BUSINESS 


approaches quarter billion mark in 1948 but 
is down slightly from 1947 high except for 
self-contained units. 


Shipments of complete air conditioning equipment 
and components and accessories for air conditioning 
and commercial refrigeration equipment during 1948 
were valued at $216 million according to the Bureau 
of the Census, Department of Commerce. This repre- 
sents a decrease of 8% from the $234 million of this 
equipment shipped during 1947. Components and ac- 
cessories for air conditioning and commercial refriger- 
ation equipment amounted to $163 million, or 75%, 
of the total value of 1948 shipments; complete air con- 
ditioning equipment amounted to $48 million or 22%; 
and ice-making machinery, the remaining $5 million. 
@ COMPONENTS AND ACCESSORIES.—The 1948 value 
of shipments ($163 million) decreased 15% from the 
$191 million in 1947, a reversal of the upward move- 
ment begun in 1945. The decrease in the value of 
shipments from 1947 to 1948 is due primarily to the 
decrease in the value of condensing units and is re- 
flected in each type of condensing unit for which data 
were collected. 

The value of all types of heat exchanger equipment 
shipped by establishments reporting in the 1948 sur- 
vey decreased 6%, from $50 million in 1947 to $47 mil- 
lion in 1948. This decrease was reflected in all major 
types of heat exchanger equipment, except for air con- 
ditioning unit coolers. 

e@ SELF-CONTAINED UNITS.—Shipments of self-con- 
tained air conditioning units continued to increase in 
1948 as compared with previous years. Room type air 
conditioning units increased 56% from $9.9 million in 
1947 to $15.5 million in 1948; however, other than 
room type units increased only 9% from $29.6 million 
to $32.3 million. 

e EXPORT.—Factory shipments for export of com- 
ponents and accessories for air conditioning and com- 
mercial refrigeration equipment amounted to $12.5 
million, or 8% of the total shipments of these products. 
Exports of complete air conditioning units amounted 
to $2.2 million or 5% of the total and exports of ice- 
making machines amounted to $0.3 million or again 
5% of the total. The export statistics included in this 
release represent data reported at the manufacturers’ 
level, based on their knowledge of the ultimate destina- 
tion of their products and may, therefore, differ from 
actual exports. 

e GENERAL.—The statistics included in this report 
apply to equipment actually billed and shipped. These 
figures are equivalent to completed sales. Complete 
units delivered on consignment or shipped to a branch 
warehouse for stock are not included until such time 
as they are actually sold. The dollar values reported 
are the manufacturers’ net billing prices, f.o.b. factory. 
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MID-YEAR REPORT 


shows building and construction volume, off 
6%, still nears record total. Public building 
is up 17% to balance drop in private contracts. 


F. W. Dodge Corp. has reported that the dollar vol- 
ume of contracts awarded for building and engineer- 
ing works in the thirty-seven states east of the Rocky 
Mountains amounted to $4,467,676,000 in the first half 
of this year to show a decline of 6% from the corre- 
sponding period of last year. The total was the highest 
first-half volume on record, excepting only last year, 
the Dodge statistics show. 

High lights of the corporation’s analysis of building 
trends in the six-month period follow: 

Contracts awarded by government agencies and pub- 
lic bodies showed a 17% increase over the first half of 
last year with a total of $1,756,243,000. 

Private building and engineering contracts totaled 
$2,711,433,000, down 17% from the private-work total 
for the first half of last year. 

The over-all first-half decline of 69 reflected a 

6% drop in nonresidential contracts to a total of 
$1,744,180,000. Residential awards declined 11% to 
total $1,624,799,000 while public works and utilities 
volume totaled $1,098,697,000, a gain of 1% over the 
corresponding half of last year. 
e PUBLIC.—The increasing volume of public-account 
work was the principal characteristic of the half-year 
trend, and it affected appreciably all major classifica- 
tions of building and construction, the Dodge analysis 
shows. 

Public-account nonresidential contracts in the first 
half amounted to $644,417,000 or 37% of all non- 
residential building awards. Public agencies awarded 
residential contracts amounting to $177,661,000 in the 
first half, and this volume represented 11% of all 
residential awards. Public-account heavy engineering 
project awards accounted for 85% of all such contracts 
and amounted to $934,165,000. 

The Dodge corporation reported that record, or near 

record, volume for a first-half period was shown in the 
following classifications of building: educational and 
science, hospitals and institutions, public buildings 
such as court houses, religious buildings, and social 
and recreational building. 
e RESIDENTIAL.—While residential building was down 
from last year, a significant 3% increase was shown 
in single family houses built on owners’ orders for 
their own occupancy, with a record volume of 
$448,204,000. Apartment house awards were down 
2% to a total of $385,216,000. 

Volume-wise the sharpest decline was shown in sin- 
gle-family houses built by operative builders for sale 
or rent, the first-half total of $675,278,000 being off 
20% from the total for the corresponding half of last 
year. 
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News of the Month 





AIR CONDITIONING STATISTICS 


show that Houston is controlling its weather, 


probably has highest cooling tonnage in U. S. 


Approximately $75,000,000 has been spent in mak- 
ing Houston one of the top cities—if not the first—in 
air-conditioning in the nation. Houston now has ap- 
proximately 107,000 tons of air-conditioning, requir- 
ing approximately 120,000 horse power daily. 

And these figures do not include attic and window 
ventilation. When this class of cooling system is in- 
cluded, the total spent on cooling facilities in this city 
would approximate $100,000,000 and raise the daily 
horsepower to probably 140,000. 

A survey made by Houston Magazine, publication of 

the Houston Chamber of Commerce, the last week in 
June revealed that in excess of 77,000 tons of air- 
conditioning equipment had been installed here since 
1946. According to statistics available, no other city 
has a better record. This survey was made with the 
cooperation of the local air-conditioning engineers, dis- 
tributors, dealers and branches of air-conditioning 
equipment manufacturers. Prior to 1946, according 
to the files of the magazine, the city processed approxi- 
mately 30,000 tons of air-conditioning. 
e HOMES.—As John E. Haines, vice-president of the 
Minneapolis-Honeywell Regulator Co., pointed out on 
a recent visit, Houston not only has a record amount 
of air-conditioning tonnage, but its mechanical cooling 
reaches into every section of the city and into not only 
most business and public places, but into its homes. 

More than 7500 Houston homes are partially air- 
conditioned, more than 1000 are completely air-condi- 
tioned, and approximately 1200 have systems of five 
tons or more. Many small, fraction ton units of which 
no available record has been revealed would probably 
considerably raise the number of homes in the city 
which have one or more rooms air-conditioned. In 
addition to the number mentioned, many thousands of 
homes are cooled by attic and window fan ventilation. 

Residential air conditioning accounted for the 
largest number of jobs (1990) and largest total ton- 
nage (5425) installed in 1949 of any classification 
covered by the survey, with office buildings second at 
4823 tons. 
© OFFICES.—Approximately forty-five office buildings 
in the city are completely air-conditioned, as are more 
than 500 individual offices and office suites outside of 
the forty-five air-conditioned buildings. In fact, most 
of the business offices of downtown Houston are either 
air-conditioned or in the process of being air-condi- 
tioned. One large office building recently spent nearly 
as much for remodeling and air-conditioning as the 
building originally cost a decade ago. If the present 
trend continues, within the very near future, a warm 
Office will be an oddity in the city. 

One hundred and thirty-seven restaurants, cafes or 
eating places are well air-conditioned and many others 
are partially cooled. More than three dozen churches 
and a dozen or more clubs are cooled for comfort, as 
are twenty-seven department stores, more than a half 
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hundred drug stores, several hundred doctors’ and 
dentists’ offices, a dozen banks and hundreds of retail 
stores of many classifications. 

e HOTEL ROOMS.—Houston now has 3435 air-condi- 
tioned hotel rooms and the final 150 of the 500 rooms 
at the Lamar Hotel will be completed in September, 
making a total of 3585. 

Many of the motor hotels of this city are also air- 

conditioned. The courts have a total of 286 air-con- 
ditioned rooms and several are now adding more air- 
cooled rooms. Many courts also have attic or window 
ventilation. 
e STORES.—The majority of this city’s retail stores 
are now air-conditioned. So are the cafes, the places 
of amusement and the doctors’, dentists’ and business 
offices. 

A summary of the magazine Houston’s recent survey 
is given in the table: 














Jobs | Tons 

NE bicbitaisiniicrwsisinaiincicanaaiihioaae its 366 7,959 
ET stbiidiasutecmaidneldaratein 1,063 15,526.5 
eee a a ee 2,996 25,925.25 
1949 (to June 30).................. 2,382 27,829.5 
6,807 77,240.25 








WARM AIR HEATING 


sales and research emphasized at mid-year 
convention of National Warm Air Heating and 
Air Conditioning Association. 

Nearly 400 warm air heating men representing 175 
companies attended the mid-year convention of the 
National Warm Air Heating and Air Conditioning 
Association held at the Edgewater Beach Hotel, Chi- 
cago, June 21 and 22. 

The board of trustees nominated and elected to the 

board H. F. Randolph, vice president, International 
Heater Co., to fill the unexpired term of E. H. Paul, 
resigned. 
e RESEARCH.—Following the call to order on June 21 
by the association’s president, Atlee Wise, Wise Fur- 
nace Co., Akron, Ohio, Robert W. Roose, special re- 
search assistant in mechanical engineering at the Uni- 
versity of Illinois, discussed the results of research 
activities conducted in Research Residence No. 2 dur- 
ing the heating season of 1948-49. The title of his 
talk was Ceiling Panel Heating versus Conventional 
Forced Warm Air Heating with an Unheated Base- 
ment. Mr. Roose compared the performance with previ- 
ous tests of the same system conducted with a heated 
basement. From the tests conducted, Mr. Roose con- 
cluded that the two heating systems performed satis- 
factorily and had approximately the same character- 
istics with either a heated or unheated basement. In 
addition, the extra fuel required to heat the basement 
was relatively small compared to the additional space 
heated. 
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Tews of the Month 








Norman A. Buckley, also of the University of IIli- 
nois, described recent research activities conducted in 
the mechanical engineering laboratories. Mr. Buckley 
explained the proposed arrangement and method for 
determining the performance of a blower used with a 
furnace. 

@ SALES.—In his talk on marketing opportunities, 
Larry S. Redford, vice president of Jackson & Church, 
pointed out that although total square footage of resi- 
dential heating in 1949 is below 1948 level, the square 
footage of nonresidential structures will be above the 
1948 level. He mentioned that hospitals and institu- 
tion buildings are up 3c, religious buildings are up 
19, dormitory buildings are up 57% and _ public 
buildings of all types are up 96°c. 

e NEW RESIDENCE.—F, L. Meyer, president of the 
Meyer Furnace Co. and chairman of the Research Ad- 
visory Committee, announced the construction of the 
new Research Residence No. 3, being built by the 
Association at Champaign, Illinois. Morris E. Childs 
of the University of Illinois described the home layout 
and heating apparatus to be used in the new residence. 
This home will be a typical 5-room basementless struc- 
ture now selling with lot from $9,090.00 to $10,000.00 
of standard frame construction. It will have a wood 
shingle exterior. Over-all dimensions of the home are 
32 ft x 24 ft providing 778 sq ft of floor area. Floor 
construction will consist of a 4-inch gravel fill and a 
4-inch concrete slab with a vapor barrier between the 
gravel and the slab. The slab will be insulated with 
l-inch rigid insulation between the slab and the 
foundation. 

Plans provide for the testing of three types of sys- 
tems during the 1949-50 heating season. One is a 
gravity warm air system with high side wall registers 
in each room and two return air grilles in the utility 
room walls. The second heating system will be a forced 
warm air system using the same duct work as with the 
gravity system and the third test will be conducted 
with a forced warm air system with low wall registers 
in each room and three side wall return air grilles. 
These three systems will be operated alternately over 
two-week periods throughout the season in order that 
comparative performance may be studied under all 
tvpes of weather conditions. 





NEWS BRIEFS 


¢ The number of mechanical stokers sold in March 
1949 was approximately one-third of the number sold 
in March 1948, and one-half the number sold in 1947. 
Of the 1,897 units sold in March, 1,456 were sold for 
residential use and 156 for small apartment houses 
and commercial heating plants. 


© The Engineering Committee of the Industrial Unit 
Heater Association is carrying on a series of labora- 
tory tests in the preparation of a uniform Code for 
Sound Measurement of Unit Heaters. 
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e A 10% to 15% drop in building costs in metropol- 
itan New York from the postwar peak of September, 
1948 was reported by the New York Building Con- 
gress. 


© Tests of properties of lightweight aggregate con- 
cretes by the National Bureau of Standards showed 
coefficients of thermal conductivity (k values) ranging 
from 1.7 to 2.4 Btu (inch) per (hr) (sq ft) (F) for 
the pumice concretes as compared with values of 6.7 
and 9.6 for sand and gravel concrete. Still lower k 
values (0.75 to 1.6) were measured on vermiculite and 
perlite concretes. These latter two materials were 
lightest tested but show low strength and _ high 
porosity. 


e A Missouri pig breeder, W. A. Heydenberk of Bar- 
ton County, keeps the pressure water system across 
his barnyard from freezing by soil heating cable in 
an 18-foot long trough. The cable is placed in the bot- 
tom of the trough and protected by a built-in covering. 
A thermostat turns the heat on when the water tem- 
perature approaches the freezing point. 


© The Anthracite Standards Law of Pennsylvania has 
been amended by the 1949 session of the Legislature 
so that, effective September 1, it will become manda- 
tory for anthracite producers and Pennsylvania deal- 
ers to lable all sizes of anthracite as “standard an- 
thracite” or ‘‘sub-standard anthracite,” as the case 
may be. 


¢ The American Public Health Association in cooper- 
ation with the National Security Resources Board, is 
preparing a roster of sanitary and public health en- 
gineer citizens of the United States. Basic definition 
of a sanitary engineer is that prepared by the National 
Research Council in 1943. Each individual will decide 
his own qualifications within that description. Ques- 
tionnaires will be circulated among known sanitary 
engineers, and those who do not receive a question- 
naire within the next two or three months are re- 
quested to inform the Engineering Section Project, 
American Public Health Association, 1790 Broadway, 
N. Y. 


® Results of a single test installation led to the air 
conditioning of a chain of super markets. Typhoon 
Air Conditioning Co., Inc. of Brooklyn, N. Y., reports 
that Shopwell Foods, Inc., which placed Typhoon units 
in its Scarsdale outlet in 1948, have now ordered units 
for a total of 10 stores, with additional installation in 
the planning stage. 


® Officers elected for the year 1949 to 1950 at the Hot 
Springs, Va., meeting of the Air Conditioning & Re- 
frigerating Machinery Association were: W. H. 
Aubrey, Frick Co., Inc., president; A. P. Shanklin, 
Carrier Corp., first vice president; Harold F. Smiddy, 
second vice president; G. A. Heuser, Henry Vogt Ma- 
chine Co., treasurer; George S. Jones, Jr., Servel Inc., 
chairman of the executive committee. 
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DEGREE-DAYS FOR JUNE, 1949 
? 
(A) Airport readings; (C) City office readings; (O) Readings at a point on outskirts of city. 
HEATING AND VENTILATING’S 21st Year of Publication of Monthly Degree-Day Data 
City June | Cumulative, Sept. 1 to June 30 — 
1949 | ~—=«:1948 | _—Normal_|_1948-49_ | —:1947-48 | __‘ Normal Normal _ 
Abilene, Texas (A).................... 0. 0 0 2818 2853 2061 2061 
Albany, New York (A).............. 34 75 0 6162 7473 6580 6580 
Albuquerque, New Mexico (A).. 3 3 0 4640 4604 4298 4298 
Alpena, Michigan (C).............. 100 127 138 7124 8011 8265 8299* 
Anaconda, Montana (C)............ 281 230 251 8897 8489 8261 8357** 
Asheville, North Carolina (C).... 3 5 0 3516 3908 4232 4232 
Atlanta, Georgia (A)................ 0 0 0 2365 2830 2890 2890 
Atlantic City, New _—< (C)... i8 27 0 4168 5092 5176 5176 
Augusta, Georgia (C)... - 0 0 0 1620 2289 2161 2161 
Baker, Oregon (C)..............0..... 205 121 213 7800 6855 7163" 7163 
Baltimore, Maryland (C)............ 0 0 0 3670 4469 4533 4533 
Billings, Montana (A)................ 106 96 60 7591 7090 7119 7119 
Binghamton, New York (C)...... 37 54 0 5831 6754 6808 6808 
Birmingham, Alabama (A)........ 0 0 0 2285 2765 2352 2352 
Bismarck, North Dakota (A)... 77 96 45 9125 9341 9192 9192 
Block Island, Rhode Island (C).. 0 136 99 4940 6091 5788 5788 
Boise, Idaho (A)................2.....22 72 44 0 6540 6010 5552 5552 
Boston, Massachusetts (A)........ 20 113 0 4999 6275 6045 6045 
Bozeman, Montana (C)............ 253 181 230 8594 8218 8425 8521** 
Buffalo, New York (A)... . ...... 39 71 12 5925 6768 6822 6822 
Burlington, lowa (A)....... .......... 1 10 (a) 6050 6182 (a) (a) 
Burlington, Vermont (A). ........ 44 114 3 6845 8184 7514 7514 
Butte, Montana (C).................. 266 189 236 9407 8881 8162 8235** 
Cairo, IIlinois (C)..... 22... cece. 0 0 0 3441 3945 3909 3909 
Canton, New York (C)... 5S 122 0 7068 8270 8020 8020 
Charleston, South Carolina (©. 0 0 0 1166 1944 1769 1769 
Charlotte, North Carolina (C)... 0 0 0 2451 + 3177 3120 3120 
Chattanooga, Tennessee (A)...... 0 0 0 2848 3239 3118 3118 
Cheyenne, Wyoming (A).......... 176 154 126 7840 7519 7466 7466 
Chicago, IIlinois (C)............ ..... 23 61 59 5579 6154 6077 6077 
Cincinnati; Ohio (C).................. 1 1 0 3992 4571 4684 4684 
Cleveland, Ohio (A). ............... 26 40 0 5435 6090 6155 6155 
Columbia, Missouri (C).. 0 0 0 4772 4830 4922 4922 
Columbia, South Carolina ‘C)... 0 0 0 1767 2495 2364 2364 
Columbus, Ohio (C)... ree 7 3 0 4691 5291 5398 5398 
Concord, New Hampshire ( (A). 52 157 54 6608 8031 7353 7353 
Concordia, Kansas (C)... eoiana 0 3 0 5759 5516 5315 5315 
Dallas, Texas Oi ciescicica ccs 0 0 0 2473 2693 2256 2256 
Davenport, lowa (C).......0 002... 6 7 0 5899 6172 6289 6289 
Dayton, Ohio (A)................... o 5 12 0 5192 5799 5264 5264 
Deer Lodge, Montana (C)..... ... 235 190 235 9141 8196 8582 8672** 
Denver, Colorado (C)................ 72 57 0 6009 5828 5874 5874 
Des Moines, lowa (C)... ected 3 6 0 6311 6288 6384 6384 
Detroit, Michigan (A)... 31 52 0 5828 6554 6490 6490 
Devils Lake, North Dakota (C).. 122 112 96 9992 10,257 9970 9970 
Dodge City, Kansas (A)... 6 7 0 5489 5402 5035 5035 
Dubuque, lowa (C)............ i 9 29 0 6467 6706 6790 6790 
Duluth, Minnesota (C).............. 128 191 216 8698 9503 9483 9483 
Eastport, Maine (C)... er 188 341 300 7227 8373 8241 8520** 
Elkins, West Virginia (A). 40 49 0 5296 5633 5697 5697 
El Paso, Texas (A)............ ds 0 0 0 2930 2908 2428 2428 
Ely, Nevada (A)... _......... a (a) 227 (a) (a) 797) (a) (a) 
Erie, Pennsylvania (C) . ......... i 30 54 0 5395 6120 6273 6273 
Escanaba, Michigan (C)............ 89 161 138 7758 8558 8746 8771 
Evansville, Indiana (A).............. 0 0 0 4208 4739 4244 4244 
Fort Smith, Arkansas (A).......... 0 0 0 3250 3437 3147 3147 
Fort Wayne, Indiana (A).......... 19 20 0 5710 6388 5925 5925 
Fort Worth, Texas (A)......... .... 0 0 0 2438 2720 2148 2148 
Fresno, California (A) .............. 0 0 0 2755 2611 2334 2334 
Galveston, Texas (C) ................ 0 0 0 993 1445 1016 1016 
Grand Junction, Colorado (A).... 4) 30 0 6341 6019 5548 5548 
Grand Rapids, Michigan (C)...... 23 45 0 5891 6512 6535 6535 
Green Bay, Wisconsin (C).......... 37 79 0 7343 8003 7825 7825 
Greensboro, North Carolina (A) 1 2 0 3260 3841 3529 3529 
Greenville, South Carolina (A). 0 0 0 2618 3166 3380 3380 
Harrisburg, Pennsylvania (A).... 10 10 0 4834 5500 5375 5375 
Hartford, Connecticut (A)......... 20 57 0 5413 6635 6036 6036 
Hatteras, North Carolina (C).... 0 1 0 1891 2422 2571 2571 
Havre, Montana (C) ................ 82 112 144 8653 7910 8700 8700 
Helena, Montana (A)................ 183 153 171 9013 8015 7834 7894** 
Houston, Texas (C) .................. 0 0 0 1283 1557 1157 1157 
Huron, South Dakota (A).......... 24 61 0 7975 8228 8004 8004 
Indianapolis, Indiana (A)..... a 4 4 0 5148 5310 5298 5298 
Jackson, Mississippi (A)............ 0 0 (a) 1805 2296 (a) (a) 
Kansas City, Missouri (A)........ 0 0 0 4874 4962 4956 4956 
Knoxville, Tennessee (A).......... 0 0 0 3126 3442 3670 3670 
La Crosse, Wisconsin (A).......... 15 38 0 7392 7866 7322 7322 
Lander, Wyoming (A) .............. 168 106 135 8513 7783 7947 7947 
(a) Data not available. through the courtesy of Coke Sales Department, ¢ ~~ ra a Power 
Se ae to dame, oo ERE GORE Es AS LENS: i “nis tiva: . PR. Bog Th oh he ‘Rut Py gee oF i. 
Figures in this table, with seven exceptions, based on local weather burean — Mont., through the courtesy of the Montana Power Company. 
reports. Exceptions are Utica and Lewiston, figures for which are furnished [Table conclnded on page 116] 
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Degree-Days for June, 1949 (Concluded) 


(A) Airport readings; (C) City office readings; (QO) Readings at a point on outskirts of city. 





HEATING AND VENTILATING’s 21st Year of Publication of Monthly Degree-Day Data 

















, " Heating 
City June Cumulative, Sept. 1. to June 30 | SeaeBn! 
1949 1948 | Normal 1948-49 | 1947-48 | Normal Normal 
Lansing, Michigan (A).............. 31 84 0 6417 7096 7048 7048 
Lewiston, Maine (O) ................ (a) 138 45 (a) 7848 7707 7707 
Lincoln, Nebraska (C).............. 4 2 0 6291 6019 5999 5999 
Little Rock, Arkansas (A) ........ 0 0 0 2847 3223 2811 2811 
Livingston, Montana (C) .......... 179 149 142 7566 7489 7185 7245** 
Los Angeles, California (C)...... 0 17 0 1860 1548 1504 1504 
Louisville, Kentucky (A)............ 0 0 0 3938 4351 4180 4180 
Lynchburg, Virginia (A)............ 2 3 0 3675 4262 3980 3980 
Macon, Georgia (C).................. 0 0 0 1770 2337 2201 2201 
Madison, Wisconsin (C)............ 27 51 0 6929 7483 7429 7429 
Marquette, Michigan (C).......... 106 220 186 7775 8512 8650 8693* 
Memphis, Tennessee (A).......... 0 0 0 2818 3371 2950 2950 
Meridian, Mississippi (C).......... 0 0 0 1822 2336 2160 2160 
Milwaukee, Wisconsin (A)........ 4] 88 39 6688 7241 7245 7245 
Minneapolis, Minnesota (A)...... 17 24 0 7624 8032 7850 7850 
Montgomery, Alabama (C)........ 0 0 0 1509 2017 1884 1884 
Nantucket, Massachusetts (A).. 75 212 123 5384 6397 5957 5957 
Nashville, Tennessee (A).......... 0 0 0 3229 3664 3507 3507 
New Haven, Connecticut (A).... 34 64 0 5189 6402 5895 5895 
New Orleans, Louisiana (C)...... 0 0 0 900 1402 1024 1024 
New York, New York (C).......... 9 16 30 4250 5373 5274 5274*** 
Nome, Alaskat (A).................. 1108 1013 973 13,604 13,095 13,058 14,580** 
Norfolk, Virginia (C) ................ 0 6 0 2650 3338 3350 3350 
North Head, Washington (C).... 343 226 309 5352 4865 5002 5452** 
North Platte, Nebraska (C)...... 31 36 0 6804 6169 6366 6366 
Oakland, California (A)............ 87 120 93 3370 3276 2963 3143** 
Oklahoma City, Oklahoma (C).. 0. 0 0 3693 3821 3613 3613 
Omaha, Nebraska (A) .............. 2 3 0 6436 6220 6131 6131 
Oswego, New York (C).............- 55 129 63 6118 7105 7088 7088 
Parkersburg, W. Virginia (C).... 6 8 0 4291 4756 4775 4775 
Peoria, Illinois (A).................... 37 0 1¢) 5765 6012 6109 6109 
Philadelphia, Pennsylvania (C).. i 3 17 3969 4916 4737 4737*** 
Phoenix, Arizona (C)................ 0 0 0 1818 1651 1405 1405 
Pittsburgh, Pennsylvania (C).... 11 11 0 4515 5461 5235 5235 
Pocatello, Idaho (A).................. 106 73 60 7476 7007 6655 6655 
Portland, Maine (A).................. 86 184 81 6740 7856 7218 7218 
Portland, Oregon (C) ................ 82 49 90 4606 4191 4469 4469 
Providence, Rhode Island (C).... 17 65 0 4805 5966 6015 6015 
Pueblo, Colorado (A)................ 40 22 0 5846 6047 5514 5514 
Raleigh, North Carolina (C)...... 0 0 0 2606 3363 3234 3234 
Rapid City, South Dakota (A).... 92 114 30 7685 7215 7118 7118 
Reading, Pennsylvania (C)........ 6 8 0 4456 5296 5389 5389 
Red Bluff, California (A).......... 0 14 (a) 3019 3093 (a) (a) 
Reno, Nevada (A).................-.. 114 127 90 6741 6328 5892 5892 
Richmond, Virginia (C) ............ ] ] 0 3149 3920 3695 3695 
Rochester, New York (A).......... 49 75 0 6110 6933 6732 6732 
Roseburg, Oregon (C)............-..- 79 55 114 4565 4410 4428 4428 
Roswell, New Mexico (A).......... 0 0 0 3858 3951 3484 3484 
Sacramento, California (C)........ 5 17 0 2981 2993 2653 2653 
St. Joseph, Missouri (A)............ 0 2 0 5483 547] 5161 5161 
St. Louis, Missouri (C) .............. 0 0 0 4311 4622 4585 4585 
Salt Lake City, Utah (A)............ 54 43 0 6713 6022 5555 5555 
San Antonio, Texas (A) ............ 0 0 0 1626 1859 1202 1202 
San Diego, California (A).......... 1 26 6 1901 1637 1645 1645 
Sandusky, Ohio (C)...............----- 20 28 0 5293 6000 6208 6208 
San Francisco, California (C) .... 214 175 195 3269 2922 2876 3264** 
Sault Ste. Marie, Michigan (A).. 147 223 189 8352 9111 9139 9285** 
Savannah, Georgia (A).............. 0 0 0 1099 1729 1490 1490 
Scranton, Pennsylvania (C)........ 21 47 0 5409 6309 6129 6129 
Seattle, Washington (C)............ 138 84 162 4923 4562 4857 4934** 
Sheridan, Wyoming (A) ............ 126 101 120 7987 7508 8008 8008 
Shreveport, Louisiana (A).......... 0 0 0 2029 2454 1938 1938 
Sioux City, lowa (A).................. 3 22 0 7237 6927 6898 6898 
Spokane, Washington (A).......... 132 66 81 7541 6809 6355 6355 
Springfield, Ilinois (C).............. 0 0 0 4926 5162 5373 5373 
Springfield, Missouri (A).......... 0 0 0 4488 4684 4428 4428 
Syracuse, New York (A) .......... 37 66 12 6033 7108 6893 6893 
Tacoma, Washington (C).......... 174 104 183 5294 4951 5065 5181** 
Terre Haute, Indiana (A).......... 2 ] 0 4946 5460 4872 4872 
Toledo, Ohio (A) ..........22..-....--- 23 34 0 5750 6494 6077 6077 
Topeka, Kansas (C).................. 0 2 0 5013 5060 4969 4969 
Trenton, New Jersey (C)............ 10 8 0 4389 5341 4933 4933 
Utica, New York (O) ................ 21 66 0 5666 7285 6796 6796 
Valentine, Nebraska (C)............ 4] 61 0 7428 7052 7039 7039 
Walla Walla, Washington (C).... 51 12 0 5629 4982 4808 4808 
Washington, D. C. (C).............. 0 0 0 3640 4368 4626 4626 
Wichita, Kansas (A)................-- 0 1 0 4868 4765 4673 4673 
Williston, North Dakota (C)...... 107 (a) 54 9198 (a) 9323 9323 
Winnemucca, Nevada (C).......... 73 73 117 6961 6394 6391 6427** 
Yakima, Washinaton (A).......... 78 19 0 6567 5840 5599 5599 





(a) Data not available. 
tNome data are for May. 
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*Includes August. 


**Includes July and August. 


***New 48-year normal covering 1898 to 1946. 


1Figures in this column are normal totals for a complete heating 


season, September to June, incl. 
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TO DESIGN FOR RADIANT PANEL HEATING! 


@ Gives you ’’ready-made’”’ 


design for most installations. 
@ No higher mathematics needed. 


@ Requires no graphs or 
equations. 


@ Proven accurate by hundreds 
of installations. 


@ Write for free copy. 


FOR THE FINEST RADIANT PANEL HEATING 
USE REVERE COPPER WATER TUBE AND 
REVERE’S SIMPLIFIED DESIGN PROCEDURE! 


Now Revere has developed the most simple and most 
rapid method of design for panel heating that has been, 
or is ever likely to be, published! It enables the average 
contractor to properly design panel heating systems 
for residences and other non-mechanically-ventilated 
structures. 

Analysis of hundreds of installations designed by 
painstaking graphical methods showed that most struc- 
tures can be classified according to five characteristics; 
and that once these characteristics are established, the 
requirements for radiant panel heating can be read 
directly from a simple table. 

Here . . . in this easy-to-follow booklet... are all the 
facts you need to accurately design the average floor or 
ceiling radiant panel heating system. Write today for 
your FREE copy! 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los Angeles 
and Riverside, Calif., New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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A Simplified Dengn 


Procedure for 


Revere Copper and Brass Incorporated 
230 Park Avenue 
New York 17, New York 


Please send. me a free copy of A SIMPLIFIED DESIGN 
PROCEDURE FOR RESIDENTIAL PANEL HEATING. 














Prdustracts 


Publications abstracted in this department 
should be ordercd direct from publisher. 


LAY-OUT BOOK 


To assist those in the plumbing and allied pipe trades 
to compute the approximate measurements for assem- 
bling cast iron pipe soil fittings, Percy M. Forster has 
assembled concise helpful information. Measurements 
in the book can also be used for copper waste fittings 
or screw drainage fittings. The volume covers 2-, 3- 
and 4-inch soil fittings. 

On each page is an illustration to show the pipe 
layout, information on the existing or known measure- 
ments, and simple factors to multiply known values in 
order to obtain desired measurements. Included also 
are tables to supply measurements for various size cast 
iron pipe soil fittings, and tables showing measure- 
ments for several degrees of bends for the common 
pipe sizes. 

Forster’s Practical Layout Book, by Percy M. Forster. 
Cloth bound, 434 x 634 inches, 216 pages. Published 
by Percy M. Forster, P. O. Box 233, Berkeley, Calif. 
Price, $5. 


COMFORT AIR CONDITIONING—Pertinent information 
for the man who figures air conditioning loads is con- 
tained in the 64-page book developed by the Committee 
on Air Conditioning of the Heating, Piping and Air 
Conditioning Contractors National Association. This 
book on Comfort Air Conditioning is Part IV of the 
engineering standards issued by the association. Be- 
sides containing load calculation procedure, the book 
contains thermodynamic tables and design information 
of value to the one concerned with making heat gain 
estimates. Available to non-members at $2 per copy, 
it can be purchased through any of the local associa- 
tions of the Heating, Piping and Air Conditioning Con- 
tractors National Association and not through the 
national association. 


COPPER AND BRASS PIPE—Simplified Practice Recom- 
mendation R217-49, for Copper Water Tube and Copper 
and Brass Pipe, has been issued by the Commodity 
Standards Division of the National Bureau of Stand- 
ards. Established in 1946, the recommendation consists 
of a simplified list of types and sizes of copper water 
tube and copper and brass pipe. Dimensions and 
weights for 18 sizes of tube and pipe are given as well 
as dimensional tolerances and recommended uses for 
the three types of tube covered. Write the Superinten- 
dent of Documents, Government Printing Office, Wash- 
ington 25, D. C. Price, 10 cents cach. 


BASEBOARD HEATING SYSTEMS—A new I-B-R booklet, 
Guide No. 5, has been issued by The Institute of Boiler 
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and Radiator Manufacturers, which presents data that 
will be helpful in the selection and installation of base- 
boards in one-pipe forced circulation hot water heating 
systems. This 28-page booklet presents data on the 
installation of these baseboards with other types of 
heating systems, such as two-pipe forced circulation 
or gravity hot water and two-pipe steam. This publica- 
tion contains a large number of illustrations and tables 
of value to the heating engineer. The Institute of 
Boiler and Radiator Manufacturers, 60 E. 42nd St., 
New York 17, N. Y. Price, 50 cents. 


HEALTH ASPECTS OF AIR POLLUTION—A paper on 
the health aspects of air pollution by Dr. A. J. Lanza, 
formerly associate medical director of the Metro- 
politan Life Insurance Company and now chairman 
of the Institute of Industrial Medicine, New York 
University-Bellevue Medical Center, was presented at 
the annual conference, Smoke Prevention Association 
of America, Birmingham, Alabama. The paper covers 
the facts relative to air pollution and its medical as- 
pects and contains statistical information regarding 
cancer deaths from respiratory diseases. For a copy of 
this paper, write to Smoke Prevention Association of 
America, Inc., City Hall Square Building, Chicago 2, 
Ill. 


INDUSTRIAL HYGIENE PROBLEMS IN BOLIVIA, PERU 
AND CHILE—This report by J. J. Bloomfield, Assistant 
Chief of the Division of Industrial Hygiene, Public 
Health Service, is based on a thorough investigation 
of industrial life in the countries listed. The studies 
were undertaken under the auspices of the Institute 
of Inter-American Affairs. Various socioeconomic fac- 
tors as well as industrial hygiene considerations were 
studied in making this survey and in establishing the 
recommendations listed. For a copy of this 139-page, 
paper bound book, write to the Superintendent of 
Documents, Washington 25, D. C. Price, 40 cents. 


PIPES, DUCTS, AND FITTINGS—Simplified Practice 
Recommendation R207-49 has been issued by the U. S. 
Department of Commerce on pipes, ducts and fittings 
for warm air heating and air conditioning. These 
standards were drawn to establish standard methods 
of tests, rating, classification and labeling. The recom- 
mendation, which covers 24 pages, replaces those that 
were issued on March 1, 1945. For a copy, write to 
the Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. Price, 10 cents. 


FLY ASH—Data on how to reduce the emission of 
fly ash from small boiler plants is contained in a book- 
let What Can the Small Plant Do About Fly Ash, that 
is being distributed by Bituminous Coal Research, Inc. 
Information is given to provide a basis for judging 
the amount of cinder the small plant probably is emit- 
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NEW, IMPROVED FIBERGLAS DUCT INSULATIONS... 


‘Two types....for any job 


~ 











FLEXIBLE AEROCOR 


—" a Vs Se Ns en 


The new, blanket-type insulation, made in a variety 
of densities and thicknesses to effectively insulate 
round ducts and irregular-shaped equipment, is a 
superfine material having an exceptionally high ratio 
of insulating value to weight. 

Fiberglas* ‘“‘Aerocor*’’ Insulation comes in rolls up 
to 200 feet in length and is available in five standard 
widths and thicknesses. Can be applied rapidly with 
standard tools and methods. 

Aerocor has a k-factor as low as 0.23 at 75° F., mean 
temperature, weighs as little as 0.3 pound per cubic 
foot. Its glass fibers cannot rot or mildew, cannot 
support combustion or sustain rodents. 

Ask the local Fiberglas Sales Office for complete 
information and data on Fiberglas Aerocor Insulation. 


OWENS-CORNING 


FIBERGLAS 











Use this semi-rigid board material as a thermal or 
acoustical insulation on square ducts and flat surfaces. 
Can be used either inside or outside ducts, with com- 
plete fire safety. When applied inside ducts to deaden 
noise, this insulation will withstand air velocities up 
to 6,000 feet per minute without eroding. 

It’s easy to cut to shape with a knife, can be applied 
either with adhesives or by mechanical fasteners. Has 
strength to support its weight, is readily finished and 
painted without preliminary preparation. 

Like all Fiberglas Insulations, its glass fibers will 
not support combustion or sustain rodents, cannot 
rot or mildew. 

Get complete information and data sheets on both 
these Fiberglas Insulations by phoning the local 
Fiberglas Sales Office in leading cities. 

Or write to OWENS-CORNING FIBERGLAS 
CORPORATION, Dept. 912, Toledo 1, Ohio. 





XTRA VALUE IN 
pucr INSULATION 








* Fiberglas (Reg. U.S. Pat. Off.) and Aerocor are trademarks of Owens-Corning Fiberglas Corporation for products made of or with glass fibers 
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I HEAVY DUTY FORCED 


GAS and OIL LARGE SPACE HEATING 
BURNING 
||| DIRECT FIRED UNIT 


A self-contained unit with 
adjustable discharge heads 
for positive heat delivery 
in any direction. Stream- 
lined fire box of high heat 
and corrosion resisting 
Type 310 Stainless Steel 
insures a far longer life 
of service and satisfaction. 
Tear Drop combustion 
chamber design and con- 
vector tube arrangement 
affords complete efficient 
air wipage of all heating 
surface at minimum re- 
sistance. Available in 
models for central heat- 
ing systems employing 
supply and return ducts. 































™ Beer f 
These units have proven practical and 
economical for most types of public, 
commercial and industrial buildings. 
National Champion heaters are the 
product of over a half century of ex- 
perience in this field and the latest 
advanced engineering features of these 
units hove been tested in a rapidly 
increasing range of actual installations. 


























GENERAL CAPACITY DATA 
Approxi- 
Model Dimensions (inch mate 
Number Btu | Cfm | hp length- Width height Shipping 
Wt.,Lbs. 
T.0.— 25 250,000 3,600 % 60 32 81 1,300 
T.D.— 40 400,000 5,400 1 60 32 81 1,350 
T.D.— 50 500,000 6,600 1% 80 32 81 1,780 
T.D.— 70 750,000 8,800 2 80 32 81 1,855 
T.D.— 8 800,000 10,200 3 80 48 81 2,110 
T.0.—100 1,000,000 12,500 5 80 48 81 2,200 
T.D.—125 1,250,000 15,300 5 100 54 103 3,000 
T.D.—150 1,500,000 19,400 72 100 54 103 3,250 











ie NATIONAL HEATER 


2 ef =| COAL FIRED 


FORCED AIR UNIT 


Specifically constructed and de- 
signed for stoker and hand 
firing with b!ower position at 
rear of casing, this unit em- 
bodies all the features of other 
NATIONAL heaters for greater 
satisfaction and economy of 
operation. Can be quickly and 
efficiently converted to light 
oil, heavy oil or gas firing as 
future fuel costs and supplies 
may necessitate. 








© Write for Literature 


| NATIONAL HEATER (CO. 








CLEORA & VANDALIA STREETS 
| ST. PAUL 4, MINNESOTA 
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ting with different types of firing equipment, both as 
to dust loading and size of the dust. Graphs enable a 
ready estimate of the approximate cost to install a 
cinder collector to provide low stack emission. Bitu- 
minous Coal Research, Inc., 912 Oliver Building, Pitts- 
burgh 22, Pa. Price, 25 cents. 


TUBERCULOSIS IN INDUSTRY—A panel discussion on 
tuberculosis in industry was held last year in connec- 
tion with the 13th annual meeting of the Industrial] 
Hygiene Foundation at Mellon Institute, Pittsburgh. 
The five panel papers are now published as Bulletin 9 
in the Foundation’s medical series. It was pointed out 
that tuberculosis is still a serious problem in large in- 
dustrial communities. Industrial‘Hygiene Foundation, 
4400 Fifth Avenue, Pittsburgh 13, Pa. Price, 50 cents. 


OIL HEATING PRACTICE—The Federal Trade Com- 
mission has issued a 9-page booklet on trade practice 
rules for the oil heating industry of the New England 
states. The rules are directed to the elimination and 
prevention of unfair trade practices to the end that 
the industry, trade, and the public may be protected 
from harmful effects of such competitive methods. It 
covers the question of misrepresentation, deceptive ad- 
vertising, selling below cost, discrimination, and guar- 
antees. Federal Trade Commission, Washington, D. C. 


BURNING COAL OR COKE—Based on a study that has 
been going on at the University of Illinois for the 
past three years under the direction of Rudard A. 
Jones, research associate professor of architecture, 
Circular Series G3.61 has been issued on Homes Plan- 
ned for Coal or Coke. It covers way to simplify the 
handling of coal or coke in homes and it explains how 
to plan in advance for either fuel or ash handling. 
Included in this 12-page circular are plans for a one- 
story basementless house, a one-story house with par- 
tial basement, a split level house and a_ two-story 
house. In each case special features of fuel handling 
and ash removal are discussed. Small Homes Council, 
University of Illinois, Urbana-Champaign, Illinois. 


UNIFIED AND AMERICAN SCREW THREADS—The new 
American Standard Unified and American Screw 
Threads for Screws, Bolts, Nuts, and Other Threaded 
Parts (ASA BI. 1-1949) has been published by the 
American Society of Mechanical Engineers. This 
standard, approved by the American Standards As- 
sociation on February 23, 1949, is the American ful- 
fillment of the Declaration of Accord with respect to 
the Unification of Screw Threads signed at Washing- 
ton, D. C., November 18, 1948, by British, Canadian 
and American representatives. The significant thing 
about the new classes of tolerance is that, unlike the 
old, which were independently developed from practical 
experience, the new seek to relate the classes.to one 
another and to take into account the relative influence 
of the factors of diameter, pitch and length of engage- 
ment. Paper bound, 99 pages; price, $3. American 
Society of Mechanical Engineers, 29 West 39th St., 
New York 18, N. Y. 
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qual TORCH BURNERS 


COMPLETE GAS FIRING ASSEMBLIES 
FOR FURNACES, BOILERS AND KILNS 


Mixjector Torches provide two big features: 
Specially - developed nozzle designed to hold 
flame tightly at all pressures, plus the Bryant 
Mixjector, most compact proportional mixer 
ever designed. Available in 9 sizes, capacities to 
6,750,000 Btu per hour with 16-ounce air. Write 
for Data Sheet 2C-1 for complete description. 





MIXJECTOR BLAST 


BRYANT INDUSTRIAL DIVISION 


Affiliated Gas Equipment, Inc. 


1020 LONDON ROAD «* CLEVELAND 10, OHIO 












GENERAL . 


They‘re Automatic! 


For all Pressure, Temper- 
ature, Level and Flow 
Control applications us- 
ing all kinds of gases. 
liquids,-and air. 

It's profitable! Be- 
cause antiquated auto- 
matic or manually oper- 
ated controls hold down 
your profits! That's true 
whether you are a manu- 
facturer, wholesaler, 
dealer or user. 


@ “ALL-Gas” CONTROL 
Svstems 

@ aimcaart CONnTRois. 
euecrarc 

@ AUTOMATIC SAFETY 
SHUT-OFF VALVES 5 

@ MOTOR OPERATED VALVES 

© MAGNETIC Gas VALVES yy 

@ SOLENOID VALVES 

© THERMOSTATIC CONTROLS REGULATOR 

e@eoeetet ee 





G-1 
MOTOR OPERATED 


VALVE 
e@esseee 





K-10 
MAGNETIC 
LEVER VALVE 
& CONTROL SYSTEMS eevee e ee 

© GOVERNOR-TYPE VaLvES 

© WI-LOW-OFF VALVES 

© ClAPHRAGM VatvEs 

© Limit CONTROLS 

© GLecTRIC Time SwitcHEs 

© REFRIGERATION VaLvES 

© GAS atGuLaroRs t 

© Low waTeR CONTROLS 

© STRAINERS, RELAYS 

© TRANSFORMERS, SwiTcHES 

© PORTABLE EQUIPMENT 
CONTROLS 

© MACHINE TOOL 


. 
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@ OlAPHRAGM 

VALVE 


8-60 
GAS VALVE 
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Manufacturers of Automatic Pressure, Temperature, Level & Flow Controls 


Factory Branches: Birmingham (3), Boston (16), Chicago (5), -Cleveland (15), 
Dallas (2), Denver (10), Detroit (8), Glendale (1), Houston (6), Kansas City (2), 
New York (17), Oklahoma City (1), Philadelphia (40), Pittsburgh (22), Seattle (1), 
San Francisco (7), St. Louis (12) - DISTRIBUTORS IN PRINCIPAL CITIES 
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CONTROLS 


.o } 
é 
Takes the #* MANual out of Controls 
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HOT WATER 
COMBINATION 


@ AGA approved for 
® cote cast iroa 
construction -, 


@ Numerous patented 
advantages — . 





MODEL 2HW5 
Supplies 400 sq. ft. 
radiation and 3 gal./min, 
hot water. Floor space 
18"' x 27". 


Ideal for Low Cost Hous- 
ing. Garden Apts. Radiant 
ond Convector Heating. 


lilustrated Bulletin “#1003 
on Request. 
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USE THE COUPON 





FOR A “PEE COPY OF 
“Simplified Physics 
of Thermal Insulation. © 


AN AUTHORITATIVE, 32-PAGE BOOKLET 


T.. author, Alexander Schwartz, adds 
to his own findings those of an impressive list of 
experts and laboratories. The subject headings 
include: Heat Transfer; Conduction and Density; 
Convection; Radiation and Emissivity; Rejection, 
Reflection and Absorption. Other topics are Vapor, 
Vapor Barriers, Humidity, and Condensation. 
Every kind of material, mass fibrous insulations 
and reflective types, how and where to use them, 
is discussed. There is an enlightening exposition 
of thermal factors, what they mean, and how 
different substances compare. 


i. famous “Chart of Thermal Insu- 
lation Values,” a feature popular in previous 
editions, has been revised and amplified. It con- 
tains ‘specially compiled information on k, C, R 
and U factors of all insulations, of all thicknesses, 





their densities, weights, cubic contents, etc., 
nowhere else grouped in so convenient form. 


INFRA C FACTORS & ROCKWOOL EQUIVALENTS 


C.052 Heat Flow Down, equals 6” Rockwool. 
C.083 Heat Flow Up, equals 4” Rockwool. 
C.10 Lateral Heat, equals 3-1/3’ Rockwool. 


Thermal Factors Printed on Every Infra Carton 





ACCORDION MULTIPLE ALUMINUM & 
_ TRIANGULAR REFLECTIVE AIR CELLS 


ty INSULATION, INC. 
10 Murray St., N. Y., N.Y. 
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NEW CATALOGS 


Liquid Level Controllers 

In Bulletin No. 48-1, both direct-connected and air 
actuated liquid level controllers are illustrated and de- 
scribed with details of the special construction features 
and typical applications. Schematic drawings, dia- 
grams, and photographs are included, with capacity 
charts, flow characteristics, pressure-temperature rat- 
ing charts, and dimensions. Featured also are Belfield 
pressure regulating and reducing valve disc-plugs, 
compression lubricator, stuffing box, angle valves and 
other auxiliaries.—Minneapolis-Honeywell Regulator 
Co., Belfield Valve Div., Philadelphia 44, Pa. 

Item 157 ; 








Hot Water Heat 


Catalog form CC-549 is devoted to a complete story 
on the forced circulating Thrush Flow Control System 
of hot water heat. It contains illustrations, capacity 
tables, performance charts, and complete catalog copy 
of all Thrush products. — H. A. Thrush & Company, 
Peru, Ind. 

Item 158 





Gas Combustion Equipment 

Condensed Catalog 292 describes and pictures thirty- 
three items of gas combustion equipment. Capacity 
and dimensional tables are included for combustion 
assemblies, gas-air and air-gas mixers, blowers and 
boosters, many burner types, pilot and ignition devices, 
controls, valves, regulators and other accessories.— 
Bryant Industrial Div. (Affiliated Gas Equipment, 
Inc.), 1020 London Rd., Cleveland 10, Ohio. 

Item 159 





Crane Cab Coolers 

Bulletin 1300, describing air conditioning systems 
for crane cabs operating in hot or contaminated at- 
mospheres, sets forth in detail the various require- 
ments for air conditioning crane cabs and explains 
the mechanical and functional features of Dravo’s 
crane cab cooling equipment. Specification data sheets 
are included for three different models.—Dravo Cor- 
poration, Pittsburgh 22, Pa. 

Item 160 





Vapor Equalizing Valves 
Bulletin No. 117 describes and illustrates Gorton 
vapor equalizing valves and air eliminators and in- 
cludes an installation data sheet.— Gorton Heating 
Corp., Cranford, N. J. 
Item 161 





Vacuum Heating Pumps 


Single and duplex models of electric and steam 
turbine power vacuum heating pumps are described 
and illustrated in an 8-page bulletin with dimension 
and weight charts, capacity charts, and engineering 
data.—Whittington Pump & Engineering Corp., 1126 
Prospect St., Indianapolis 3, Ind. 

Item 162 
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Direct warm air heating is fundamentally the most 
efficient means of transferring heat from fuel to air, and 
is especially suited to the heating of industrial buildings 
of all types, hangars, etc. Lee Engineering Company was 
one of the pioneers in this field, and today offers a com- 
plete line of both central system heaters and unit heaters. 
The Lee system gives heat WHEN needed and WHERE 
needed. It begins to distribute heat immediately after fire 
is lighted and fan started, responds promptly without lag. 
Air-flow is counter-current to flow of combustion gases, 
so that air becomes warmer as it extracts heat from the 
progressively hotter gases. Lower installation cost than 
steam or hot water; requires no licensed attendant; pro- 
vides ventilation without additional cost. No expensive 
installation or maintenance of pipes, traps, valves, and 
pumps. Used with oil or gas, also with coal (stoker or 
hand-fired). Four main types illustrated here—send for 
Bulletin 10 with complete facts. 


LEE ENGINEERING COMPANY 


95 RIVER STREET HOBOKEN, NEW JERSEY 


(Formerly Youngstown, Ohio) 


DIRECT WARM AIR 
HEATING 


Higher Efficiency! 


Greater Economy! 








BRICK-SET TUBULAR 
HEATER 


For use with central heating 
system (with duct distribu- 
tion). Sing-e heater capac- 
ities, 2,800,000 to 8,000,000 
Btu per hour. Battery of two 
operating as unit, provide 
over 10,000,000 Btu per hour. 


STEEL ENCASED TUBULAR 
HEATER 


For use with central heating 
system (with duct distribu- 
tion). Capacity range. 
2,000,000 to 6,000,000 Btu 
per hour. May be installed 
in heated area without en- 
closure, requires no founda- 
tion. Unit may be moved by 
taking apart and reassem- 
bling. 


TUBULAR UNIT HEATER 


For use as central system 
(with duct distribution) or 
as unit heater, with adjust- 
able outlet nozzles. Capacity 
range, 2,000,000 to 6,000,000 
Btu per hour. In sizes up to 
4,000,000 Btu, shipped com- 
pletely assembled with all 
but mechanical equipment, 
refractory lining and con- 
trols in place. Requires no 
foundation. Equipped with 
crane hooks for moving. 


SHELL UNIT HEATER 


For use with or without 
distributing duct system. 
Capacity range, 300,000 to 
2,000,000 Btu per hour. Both 
hand and stoker-fired models. 
All units shipped completely 
assembled, wired, ready for 
operation. Units furnished 
with either refractiory lined 
or stainless steel combustion 
chambers. Heaters may be 
floor mounted or suspended 
in any position. 











Sheli Unit Heater 














MODEL 
A-555 

















THE 
P\Uh ge) Vale 
SHUTTER 

WITH ALL THE 
FEATURES 





























Front View—Closed 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan 
operation. New heavy reinforcement strip adds strength 
and long life to the louvers, assures quiet operation and 
perfect counterbalance, prevents rattling. Deep shroud 
protects shutter from high winds. Tie-rod, brackets and 
bearings inside frame, not exposed to weather. Special 
finish resists corrosion. Many other features. 


Write for New Air-Flo Catalog 43-F 
Illustrations and details of the complete Air-Flo line. 








Air Conpitiontne Propucts Co. 


2340 W. LAFAYETTE BLVD. - 








DETROIT 16, MICH. 
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21” high free stand- 
ing model. Also 
available in 20” 
high recessed mod- 
el. Overall lengths 
range from 20” to 
64”. 





1 
PN hed 
VECTORS 





@ Yes, they’re zew, and they’re profitable. AMCOIL Convectors 
have the features people want. Heating elements are all-copper 


and aluminum, and have the patented 


Amcoil Fin Surface for 


maximum BTU capacity. Only AMCOIL Convectors have 24%” 
diameter Copper headers for maximum efficiency. All joints are 


copper-welded for leak-proof operation. 
cabinets of heavy steel, baked-enamel 


Recessed or free-standing 
finished. Complete with 


fittings for all steam or hot water heating systems. 
You haven’t seen your newest chance for convector business 
until you’ve seen the new AMCOILS. Send for Bulletin. 


Otating 


o AIR COmBITIONING - REFRIGERATION 
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M‘CORD 


HEATING AND 
AIR CONDITIONING. 


PRODUCTS 




















































COILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or ben? 
permits uniform expan- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are heli- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 


A time proven heating 
wnit, modern stream- 
lined in design, quiet, 
yet its rugged construc. 
tion adapts it to all 
types of installations, 
guaranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating elemen?, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


| YY Le py/ OR ORANON 
DETROIT 11, MICH. 
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Full-View Rotameters 

A 4-page bulletin No. 6, describes the full-view 
rotameter with safety shielding which features low 
maintenance, corrosion resistance, operating safety, 
and high accuracy. Five new additions to the line are 
also included.—Brooks Rotometer Company, P. O. Box 
No. B-63549, Lansdale, Pa. 

Item 163 





Shuntflo Motors 

Bulletins 400-F1 and 400-F2 describe and illustrate, 
respectively, models SMKS and SMDH shuntflo meters 
for steam, air or gas flow measurement. Installation 
diagrams, capacity charts, typical specifications, and 
capacity tables are included. Model SMDH has an 
integrating counter for totalizing flow and is installed 
directly in 1-inch or 114-inch pipelines. Model SMKS 
measures flow in lines from 1 to 12 inches in diameter. 
—Builders-Providence, Providence 1, R. I. 

Item 164 





Metal Frame 


Unistrut metal framing, a patented method for 
building frames, hangers and supports for electrical, 
plumbing, heating and air conditioning equipment, is 
described in Catalog 500, 2 colors, 24 pages. Special 
forms and accessories are said to eliminate drilling 
and welding and result in a completely adjustable, re- 
usable frame _ structure.—Unistrut Products Com- 
pany, 1013 West Washington Blvd., Chicago 7, IIl. 

Item 165 





Hospital Control Systems 

A new booklet describes specialized heating and air 
conditioning control requirements for hospitals and 
sets forth in non-technical terms the various atmos- 
pheric requirements of different hospital rooms and 
areas. Also discussed are a number of fuel-saving 
heating control systems which may be installed in 
existing buildings as well as those under construction. 
—Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn. 

Item 166 





Refrigeration Computation Charts 

Charts, formulas and examples for figuring number 
and size of quick-action or hold-over plate type evapora- 
tors are included in the new Kold-Hold catalog. Other 
data include specific and latent heats of perishable 
products, infiltration loads, insulation values, etc. 


Catalog is indexed and sectionalized. — Kold-Hold 
Manufacturing Co., Lansing, Mich. 
Item 167 





Advertising Aids 


A supplement to The Publishers’ Auxiliary consists 
of a dealer ad-help reporting service which lists the 
various advertising mats and cuts available from manu- 
facturers in various fields, including 79 companies in 
the heating, plumbing, and ventilating fields. — The 
Publishers’ Auxiliary, Dealer Ad-Help Editor, Thorn. 
Hill, Frankfort, Ky. 

item 168 
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NEW MARLEY Verdot 


An Extra Zuality " Tower 
.. At No Extra Cost 








ie % $ E i ee 





The New Marley VERFLOW sets a new 
standard in air conditioning and refrigera- 
tion Cooling Towers. 


Check these “extra quality” features formerly 
feund only on heavy duty, industrial cooling 
towers that are now available on all Marley 
wood or steel VERFLOWS at no extra cost 
to you... 


WV Lifetime nail-less filling. / Filling 
that can be removed and reinstalled in a 
matter of minutes. Y Totally enclosed 
motors. ¥ Enclosed bearing housings 
with grease packed bearing. Y Marley 
air-foil section cast aluminum alloy fans. 
¥ Special corrosion-resistant paint on 
metal towers. VY Heavy double-sheathed 
wood casing on wood towers. VY Pat- 
ented, close-centered Marley jet action 
spray nozzles in balanced distribution 
system. VY Hinged louver frames and . 
removable louvers. ¥ Quickly erected, 
— operated with little maintenance 
ime. 


These and other “extra quality” features make 
Marley VERFLOW the best buy on the market. 
Many special accessories such as Geareducer drive, 
handrail and ladder are also available at a small 


added cost. 





Ask your nearest Marley repre- 
sentative to tell you more about 
the VERFLOW or write for 
Bulletin V-49. 











THE MARLEY COMPANY, INC. 


Kansas City 15, Kansas 
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~ NIAGARA AEROPASS CONDENSER (Patented) 


Saves half the Engineer’s Troubles 
.. With a Refrigeration Plant 


Hundreds of engineers have been interviewed about 
their experience with the Niagara Aeropass Condenser. 
In one way or another, they say, “I wouldn’t go back 
to anything else.” And their managers, who watch the 
costs, say, “Best investment we ever made, couldn’t 
operate now, without it.” 


Niagara Aeropass Condensers have three exclusive 
features which save trouble and money in running a 
refrigeration plant: 


The “Duo-Pass”— a scale and salts from crusting 
the coils, keeps the condenser always at full capacity. 


The “Oilout’”— removes oil and dirt from the re- 
frigerant, at the exact point where the oil vapor is 
condensed and the refrigerant is not. 


The "Balanced-Wet-Bulb” control gives automatic 
operation at the minimum head pressure, saving power 
cost the year ’round! 


In addition, the Niagara Aeropass Condenser saves 
nearly all your cost of cooling water, quickly bringing 
back to you the cost of installation. In plants where 
refrigeration is a production process, owners know 
that this condenser has reduced their costs. 


Write for Bulletin 103. 
You can see one of these installations near you. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. HV, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING 4) 


NIAGA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 





























ANOTHER 


New York City Housing Project Installs 


THERM-O-TILE 


Reg. U. 8. Pat. Off. 


Underground Steam Conduit... 
PELHAM PARKWAY HOUSES 


are the latest. In previous ads we named nine of 
these huge New York City projects that have 
selected Therm-O-Tile. See, for example, our ad in 
the January issue of Heating, Piping and Air 
Conditioning. For complete data ask for a copy 
of Bulletin 381. 












Yes, Therm- 
O-Tile is strong- 

er. More efficient. 
Its ultimate cost is 
lowest, and, even its 
FIRST COST is competitive. 


Sold and installed by Johns-Manville Construction 
Units in all Principal Cities. 


H. W. PORTER & CO,., Inc. 


823-V Frelinghuysen Ave. Newark 5, N. J. 


















@ There’s a Hy-Duty prop- 
erly sized for hundreds of 
jobs where large volume, 
low velocity and quiet are 
demanded—double inlet or 
single—top or bottom mo- 
tor mounting—all discharge 
positions—200 c.f.m. to 
15,000—heavily constructed 
—looks and finish to stack 
up with the best jobs and 
priced right. 

















A new, high pow- 
ered, quiet, direct 
driven, single inlet 
Hy-Duty blower with 
a wheel 5” diameter, 





3” wide. Immediate @ SEND FOR 
delivery, = LITERATURE AND 
price, suitable for a ENGINEERING 
multitude of small air 

handling jobs. INFORMATION 


BLOWERS - ATTIC FANS - EXHAUST - PORTABLE OR WINDOW FANS 


SCHWITZER-CUMMINS COMPANY 


VENTILATING DIVISION « INDIANAPOLIS 7, INDIANA 


Fine Glowers and fans for ouer SO Years 
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Direct Fired Heaters 


Use of direct fired heaters in processes, spray and 
tunnel drying, or pre-heating, etc., are described and 
illustrated with diagrams in color in a 6-page, 4-color 
bulletin No. 600.—Peabody Engineering Corp., 580 
Fifth Ave., New York 19, N. Y. 

Item 169 





Low Pressure Boilers 


The National line of low pressure commercial steel 
boilers, manufactured in 16 sizes with ratings from 
2,500 to 35,000 square feet of steam radiation are 
described and illustrated in a 6-page bulletin, Catalog 
507, with specifications, ratings, and dimensions.—The 
National Radiator Co., Johnstown, Pa. 

Item 170 





Exhaust Fans 


Emerson Electric exhaust fans for business, indus- 
trial and institutional buildings are described and illus- 
trated in a 16-page Catalog No. X6259. Line includes 
direct and belt driven fans and window ventilating 
fans. Catalog gives design and construction details, 
specifications, and performance data.—The Emerson 
Electric Manufacturing Co., St. Louis 21, Mo. 

Item 171 





Fans in Power Houses 


Applications of fans, blowers and dust collectors in 
power plants, including data on the Gyrol fluid drive, 
are shown in a spiral bound booklet ‘Progress in 
Power,” consisting of a series of advertisements by 
the manufacturer.—American Blower Corp., 6000 Rus- 
sell St., Detroit, Mich. 

Item 172 





Regulating Valves 


Regulating valves for water, steam, air, gas or oil 
are described and illustrated with schematic diagrams, 
dimension tables and operating data in Bulletin No. 
10-1.—Minneapolis-Honeywell Regulator Co., Belfield 
Valve Div., Philadelphia 44, Pa. 

Item 173 
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Getting. Personal 


R. J. Lorenzi (co-author, Effect of Thermostat Character- 
istics on Performance of a Panel Heating System. page 69) 
has specialized for the past twelve years in heat transfer 
with emphasis on design and research. He attended Wes- 
leyan University and the Yale Graduate School, and from 
1938 to 1943 was associated with a professional engineering 
firm specializing in heating and air conditioning design for 
commercial and industrial buildings. In his early work 
with the Pierce Foundation during the war, his experience 
included the planning and execution of thermal conduc- 
tivity tests to evaluate the performance of military clothing. 

In his present capacity as research engineer for the 
Pierce Foundation, Mr. Lorenzi’s work has brought him 
into intimate contact with panel heating, particularly with 
systems of the electrical type. 

He is a member of the American Society of Heating and 
Ventilating Engineers. and is co-author of three papers 
which have been published in the transactions of this 
society. 





L. P. Herrington R. J. Lorenzi 


Dr. t.. P. Herrington (co-author, Effect of Thermostat 
Characteristics on Performance of a Panel Heating System, 
page 69) is director of research at the John B. Pierce 
Laboratory of Hygiene in New Haven, and Research <As- 
sociate Professor in Public Health at Yale University. He 
is a graduate of Stanford University, and has held faculty 
appointments at the University of Illinois and Yale, and a 
Rockefeller Fellowship at the Charite Hospital in Berlin. 

Dr. Herrington’s primary field of interest is environ- 
mental physiology and psycho'ogy, which is concerned with 
the effects of heat. light, sound, and similar factors on 
human health and efficiency. As a member of the New 
Haven Laboratory of the Pierce Foundation, he has con- 
ducted and published a long series of research studies cen- 
tering on thermal physiology with particular reference to 
the problems of hygienic air conditioning, heating and 
ventilating. Many of these studies have been summariz:d 
in a recent book (Temperature and Human Life Princeton 
U. Press. 1949) co-authored with C.-E. A. Winslow. 





... Since the Last Issue 


Dr. Louis C. McCabe, former coal branch chief in the 
Bureau of Mines and for the last two years director of the 
Los Angeles, Calif., Air Pollution Control District, has 
rejoined the Federal Bureau as chief of air and stream 
pollution prevention research with headquarters in Wash- 
ington, D. C. 


Clisby Associates, Inc., 904 Sixth Ave., N. Birmingham. 
Ala., has been appointed distributor for Dravo Counterflo 
heaters in central and northern Alabama, by Dravo Corp., 
Pittsburgh, Pa. The company also wi'l distribute Dravo 
Crane Cab Coolers in all of Alabama and northwest Florida 
The Alabama heater territory does not include DeKalb. 
Madison or Jackson Counties. 
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Write for 


complete, detailed description 


of the new DEARBODY 
AUTOMATIC BURNER 


Bulletin 400 


PEABOD ¥ 
ENGINEERING CORPORATION 
580 FIFTH AVENUE * NEW YORK 19, N.Y. 


Manufacturers of combustion equipment, direct fired 
air heaters, gas scrubbers, coolers, and absorbers 


OFFICES IN PRINCIPAL CITIES 
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STAINLESS STEEL 


* Stand 
range, > * 
* Dimensions 
x 15%" dia. 

x Impregne 


to 250 psi 


ard pressure 
254" high 


n- ee. 
stand moisture — bh 







' ACTUAL 
SIZE 


tion 7 
sersoft insert seats pre 
vent leckog® ded tor Ties 


Spring 
© ae action 
* Stainless 


steel parts 
‘stant to corro- 







THREE WAY - TWO POSITION 


. nd weor q 
 cowet consumption - TWO WAY - NORMALLY CLOSED 
watts max. tions t0 TWO WAY - NORMALLY OPEN 
. necti 
* _— <a Skinner will be pleased to make 
specification speciol aa “ 
Also many. P “et recommendations on your partic- 
pee for wanting vlar design applications — they 


sures from 5 t0 8 





have for hundreds of others. Write 
today for details and catalog. 


SMéuwertrectRic VALVE DIV. 





THE SKINNER CHUCK COMPANY 
136 Belden Ave., Norwalk, Conn. 











BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof ... re- 
duces installation costs to 
a minimum... eliminates 
electrolysis and corrosion 
e « « requires very little 
trenching and field work... 
avoids extra cost of waste 
end breakage . . . comes to 
you ready to install. In 


4 Simple Steps 


6. Fleld joint ready for inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
Joint casing in place ready for asphalt. 4. Asphalt 
poured in siet making a perfect seal. 























short, D.I1.P. is the perfect Ready te 
pipe for this type of job. install 


Investgate D.I.P.! Write NOT WATER 
for details today. REFRIGERATION 
Trade Matx 


Durant 


‘INSULATED PIPE CO. 


1015 Runsymede St. 
Pate Alte, Calif. 


The ORIGINAL Pre-sealed Insulated Pipe 
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Reg. U.S. 
Pat. Off. 








The following men have recently joined the Kennard 
field organization: Chet Adams Co., Greensboro, N. C.; 
John J. Barry, Baltimore, Md.; M. Blazer & Son, Passaic, 
N. J.; John R. Ellstrom, Philadelphia, Pa.; Don E. Hawk 
Associates, New York, N. Y.; Paller Engineering Co., In- 
dianapolis, Ind.; J. Fuller Stafford and C. L. Benson As- 
sociates, St. Paul, Minn.; and R. F. Zimmerman & Co., 
Shreveport, La. These men are now available, in the ter- 
ritories listed, for information on application of Kennard’s 
complete line of heat transfer equipment. 


Roy H. Warmee, formerly sales 
manager Moduflow division and prior 
to that manager sales promotion 
division of Minneapolis-Honeywell 
Regulator Co., has joined the White 
Manufacturing Co., 2362 University 
Ave., St. Paul, as vice president and 
sales manager. Before going with 
Minneapolis-Honeywell, Mr. Warmee 
spent ten years with the Philadelphia 
Coke Co. of Philadelphia, a Koppers 
Co. subsidiary, merchandising coke, 
heat regulators and coke stokers. 
Before that he was with the Koppers Company of Pitts- 
burgh engaged in the construction of coke and gas plants, 
among which were Consolidated Edison of New York and 
the Brooklyn Union Plant at Brooklyn. While Mr. Warmee 
was with the Philadelphia Coke Co., they won the How- 
ard G. Ford national award for outstanding achievement 
in sales management. In 1947 he was awarded the Edmund 
F. Maier trophy for meritorious service to sales manage- 
ment and civic leadership in Minneapolis. 





R. H. Warmee 


The appointment of Franklin A. Ulrich as controller of 
Fedders-Quigan Corp. has been announced. Mr. Ulrich was 
a partner and senior auditor of the accounting firm of 
Meech, Harmon, Lytle and Blackmore, from which he has 
resigned to accept his new position. 


David L. Fiske, consu!ting engineer, 111 Broadway, New 
York, N. Y., has been engaged by the Economic Coopera- 
tion Administration for a three-month survey of refrigera- 
tion in the Mediterranean area, where a number of freezing, 
storage and food processing plants are projected. 


J. F. Wulfetange, Jr., 317 State St., Syracuse 2, N. Y., 
has been appointed eastern New York representative for 
the Automatic Control Co. of St. Paul, Minn., manufacturers 
of automatic liquid level controls. Mr. Wulfetange was 
graduated from Penn State with a BSEE degree. He has 
had recent association with manufacturers of high quality 
instruments. 


Ralph Hooke, middle west regional manager for the 
Timken Silent Automatic Division, Jackson, Mich., died in 
an Evanston, Illinois, hospital June 8, after a short illness. 
Joining Timken Silent Automatic as a district sales man- 
ager in 1931, Mr. Hooke took over as middle west regional 
manager in 1937. 


The Wolverine Tube Division of Calumet and Hecla Con- 
solidated Copper Co. has announced the opening of a new 
Southeastern District Sales Office at 788 Spring St., N.W.., 
Atlanta, Ga. A. R. Kaspark will cover north and central 
Georgia, eastern Tennessee and western counties of North 
and South Carolina from this office. M. J. Cook and T. P. 
Stone will continue to represent the company in their 
respective territories—the western and southern sections 
of the southeast area. 


Professor William H. Scheick, coordinator of the Small 
Homes Council at the University of Illinois, has been 
granted a year’s leave beginning September 1 to serve as 
the first executive director of the newly organized building 
research Advisory Board in Washington, D. C. The board 
was organized by the National Research Council and oper- 


j ates under its jurisdiction. 
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William A. Mulcock has been appointed manager of sales 
administration and forecasting of the automatic heating 
division of the General Electric Co.’s air conditioning 
department. 


Jan-Air, Inc. of Richmond, Ill., has recently purchased 
the fan wheel division of the Janette Manufacturing Co. 
of Chicago, specializing in fans for the oil burner, coal 
stoker, air conditioning, and in industrial cooling varieties. 
John 1. Janette, formerly vice president and plant man- 
ager of the Janette Manufacturing Co., heads up this new 
organization. 


Robert J. Mullally, district sales manager in charge of 
the Detroit office for The Youngstown Sheet and Tube Co., 
has retired and has been succeeded by C. Hix Jones, for- 
merly assistant to Mullally. D. L. Markle, Jr. has been 
appointed district sales manager in charge of the New 
Orleans office for Youngstown, succeeding Orville B. Ewing 
who died recently. 


S. B. Withington, general manager of the Lycoming and 
Spencer Heater plants, has been elected a vice president 
of Avco Manufacturing Corp. 


H. Dale Cook has been named manager of the industrial 
control sates division of the Perfex Corp., Milwaukee manu- 
facturers of automatic heating controls. Mr. Cook succeeds 
A. B. Meeg who recently left Perfex to join Bell & Gossett. 


Robert D. Welsh, formerly assistant sales promotion 
manager of the Thermoid Co., has been appointed adver- 
tising manager of the W. B. Connor Engineering Corp., 
manufacturers of activated carbon air purification equip- 
ment and ceiling air diffusers. 


J. D. Berg, chief executive officer 
and a director of Dravo Corp., Pitts- 
burgh, passed away suddenly, Wed- 
nesday night, June 29, in his home 
in Chatham, Cape Cod, Mass., at the 
age of 66. Mr. Berg had headed Dravo 
Corporation since the death of its 
founders F. R. and R. M. Dravo in 
1934. He served as board chairman 
from 1934 to 1946, at which time he 
was elected to his present position. 
Although Mr. Berg resided for the 
past two years in Chatham, Mass., he 
remained active in the affairs of Dravo Corporation. Mr. 
Berg became identified with Dravo-Doyle Co., now a sub- 
sidiary of Dravo Corp., in 1906 as sales engineer, becoming 
vice president in 1908 and president in 1923. He was prom- 
inent in civic affairs as well as being an outstanding 
Pittsburgh industrialist. He was a director of Dravo-Doyle 
Co., Ful'erton-Portsmouth Bridge Co. and Consolidated 
Natural Gas Co. Mr. Berg graduated from Lehigh Univer- 
sity in 1905 and had served as a trustee of that institution 
for a number of years. His degrees include that of M.E. 
in 1905 and Doctor of Engineering (honorary) in 1947. 





J. D. Berg 


C. A. Dunham Co. announces the following July changes 
in its sales organization: Sales engineer W. C. Zingheim 
of Chicago retires. The company will operate a Chicago 
sales and service office to serve the metropolitan area and 
ten adjoining counties in Illinois. It will be under the 
management of George A. Mansinger. Associated with him 
are E. A. Taylor, Carl King and Paul Schaeffer. Sa'es 
engineer W. H. Baldwin of Detroit retires and is succeeded 
by C. C. Grubb formerly at Akron, Ohio. After 37 years as 
sales engineer, Wallace Hoeing of Louisville retires from 
all business activity. He is succeeded by David J. Rank 
formerly located at Indianapolis. William W. Evans suc- 
ceeds C’air Grubb (removed to Detroit) as sales engineer 
and continues at the former Grubb address. Sales engineer 
R. K. Rouse of Greenville, S. C. has established an office at 
Columbia with W. M. Plowden as local manager. 
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Electronic tube expanding for 
Patterson freon coolers and condensers 


Electronic Engineering has 
found the way to provide 
automatic, regulated cons 
trol when expanding tubes 
in the tube sheet. The op? 
erator sets the electronic 
control at a predetermined 
point, selected for the kind 
of metal used and size of 
tube to be expanded. Just 
the sight pressure and tim- 
ing—automatically. 








Patterson freon condenser 


type O fin tube construction 


Electronic tube expanding 
eliminates the chances of 
human error. . . chances of 
either overexpanding, result- 
ing in overstressed metal 
or underexpanding, result- 
ing in probabilities of early 
leakage and high mainten- 
ance. 





Patterson freon cooler 
dry expansion type 


In our shop, all tube expanding operations are carried on 
under Precision Electronic Control. Metal to metal joints 
are tight, strong, and safe . . . a plus value to be found in 
all Patterson-Kelley Freon Coolers, Condensers, Heat 
Exchangers and other tubular products. 





J” 


Patterson-Kelley C 


93 Burson St., East Stroudsburg, Pa. 


Offices or Representatives in Principal Cities 
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\ UNIVERSAL 
TYPE "N” 
BLOWER 


MASSACHUSETTS .. 


By changing the position of the oil cup, the four 
popular discharges (lower horizontal, upper 
horizontal, down-blast and up-blast) can be 
obtained. Sizes 7 to 16'2 inches wheel diameter. 


WRITE FOR BULLETIN No. 110 CATALOG 


MASSACHUSETTS BLOWER DIVISION 


7ée BISHOP BABCOCK Mh. Co. 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 











—A MELA 


; MEASURES 


AIR VELOCITY 
FROM 10FPM to 6,000FPM 


AIR TEMPERATURE 
FROM 30F to 155F 


STATIC PRESSURE 


FROM 0 TO 4 NEG. AND 
FROM O TO 10 POS. IN. WG 





This precision instrument gives vital data on the performance 
and efficiency of heating, ventilating and air conditioning sys- 
tems. Direct, instantaneous readings. 


SEND FOR FREE 4-PAGE FOLDER 


Anemostat Corporation of America, Dept. TH-5 i 
i 10 East 39 Street, New York 16, N. Y. J 
I ( Please send new 4-page folder on the Anemotherm l 
1 Air Meter. : 
§ © I would like to have the Anemotherm demonstrated. 4 
DIME ous sossbensindesaneessmnmebdawawavescucs t 
I DED ace RneneMes tees ee aeetiee eee I 
P Address 0 eee cece cece ccc cceecc cece... l 
j ac 1231 f 
= 
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Wayne McCarthy has been promoted to the position of 
North coast regional manager cf the Minneapolis-Honey- 
well Regulator Co. Mr. McCarthy succeeds John B. Banks, 
who has resigned to take a position with another firm. 
Mr. McCarthy. a native of Helena, Mont., spent five years 
in the contracting business at Mitchell, S. D., before join- 
ing the Honeywell sales organization in 1937. Wayne €., 
Petersen, who has been on the company sales staff in Des 
Moines, wiil succeed McCarthy as Des Moines. branch 
manager. 


J. Frederic Byers, Sr., chairman of 
the board of A. M. Byers Co., Pitts- 
burgh, died June 11 in Roosevelt 
Hospital. New York City. Funeral 
services were held at Sewickley. Pa.. 
June 13, with interment in Allegheny 
Cemetery, Pittsburgh. He was the 
son of the late Alexander MacBurney 
Byers, who founded A. M. Byers Com- 
pany in 1864. Among the survivors 
are two sons, J. Frederic Byers, Jr.. 
and Buckley Morris Byers, both of 
whom are directors of the company. 
Mr. Byers also was a director of Westinghouse Air Brake 
Company, Union Switch & Signal Company, Western Alle- 
gheny Railroad. and Mellon National Bank and Trust Com- 
pany of Pittsburgh. He was a trustee of the Carnegie In- 
stitute of Techno’ogy and the Carnegie Library, both of 
Pittsburgh. 





J. F. Byers, Sr. 


Timken Silent Automatic Division announces the appoint- 
ment of Willard J. Hatton as coal burner project enginee;. 
For the past eight years Mr. Hatton served on the tech- 
nical staff of the Battelle Memorial Institute Laboratories. 
where he was engaged in the design and development of 
automatic residential stokers. 


The Revere Quality House Institute has become the 
Revere Quality House Division of the Southwest Research 
Institute, it has been announced jointly by C. Donald Dallas, 
chairman of the board, Revere Copper and Brass Incor- 
porated, and Dr. Harold Vagtborg, president of Southwest 
Research Institute. The announcement invited further 
builder participation in the program, which is conducted 
without cost to the builders themselves. The builder phase 
of the activities is centralized in a New York office, main- 
tained by the Builder Relations Department, Revere Qual- 
ity House Division, Southwest Research Institute, at 280 
Madison Ave., New York 16, N. Y. C. W. Smith is director 
of the division, and John Hancock Callender architectural 
consultant. 


C. Milton Wilson has been ap- 
pointed sales manager of Anemostat 
Corp. of America. Mr. Wilson, for- 
merly manager of sales of Ingersojl 
Division of Borg-Warner Corp., was 
also associated for many years with 
Clyde R. Place, consulting engineer, 
on major New York building projects. 
During the war he was a production 
engineer for the Army Air Forces at 
Wright Field. He was ‘ater trans- 
ferred to the Manhattan District 
Project as an executive engineer. 





C. M. Wilson 


John R. Lenox has been named manager of industrial 
relations and the personnel department of Minneapolis- 
Honeywell Regulator Co. Sherwood M. Sitz, who has been 
directing industrial relations at the company’s Minneapolis 
factories, has been promoted to director of industrial re’a- 
tions in a consulting capacity for the entire organization. 
including subsidiary companies. George B. Benton, who 
has been personnel manager, has been transferred to the 
company’s expanded insurance department and will make 
his headquarters at the home office in Minneapolis. 
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Professor Mario Carl G:annini of New York University’s 
College of Engineering has been appointed assistant dean in 
charge of the day division. The post of associate professor 
of mechanical engineering has been held by Mr. Giannini 
since 1943. In addition, he has been executive assistant 
to the College of Engineering since 1946, and has carried 
on his own private consulting practice since 1931. Born in 
1902 in New York City, Professor Giannini received his 
Bache'or of Science degree in Mechanical Engineering 
from New York University in 1923. He received the degree 
of Mechanical Engineer in 1926 from the same institution. 


Appointment of Fred H. Pillsbury as vice president in 
charge of operations of the Century Electric Co. of St. 
Louis, Mo., has been announced. At the time of his pro- 
motion he was serving as executive engineer. 


Jchn J. Summersby has been elected vice president in 
charge of sales by the board of directors of Worthington 
Pump and Machinery Corp. Thomas J. Kehane was made 
assistant vice president and general sales manager. Mr. 
Summersby joined the Cincinnati works of Worthington 
in 1916 as a student engineer. In 1919 he was assigned to 
the St. Paul district office as a salesman and later was 
made district sales manager. He was manager of Holyoke 
works sates from 1929 to 1931; assistant general sales 





T. J. Kehane 


J.J. Summersby 


manager from 1931 to 1934; and since, assistant vice presi- 
dent and general sales manager. Thomas J. Kehane was 
born in Jersey City. He studied engineering and architec- 
ture at Mechanics Institute and Pratt Institute, after join- 
ing Worthington in 1915 as a fourteen-year-old office boy. 
Since then he has advanced through various positions in 
the sales department, and in 1944 was appointed com- 
mercia! vice president, Pacific Coast. For the past two 
years he has served as Pacific Coast regional vice president 
of the Navy Industrial Association. 


Charles V. Fenn, formerly in charge of direct sales for 
Carrier Corp. in the southeastern section of the United 
States, has been appointed Carrier’s manager of direct 
sales with headquarters in Syracuse. Russell H. Gray has 
been named manager of direct sales in the Atlanta district 
to replace him. Mr. Gray was assistant manager of direct 
sales in Syracuse. 


F. S. Cornell has been named manager of the water 
heater division of the A. O. Smith Corp. Mr. Cornell had 
been assistant manager of the division, which operates the 
Kankakee, Ill.. works of the company. 


Benjamin T. Hain, vice president for manufacturing, and 
Carroll M. Baumgardner, vice president for sales, have been 
elected to the board of directors of The National Radiator 
Co. John G. dePass, general credit manager for the com- 
pany. has been elected assistant secretary. The company’s 
Trenton, N. J.. manufacturing plant has been reopened 
because of recent increases in orders for cast iron radia- 
tors. Manufacturing operations at the Trenton plant were 
suspended in April. 
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WINDSOR VILLLAGE 
Indianapolis, Ind. 
Development of the 
L & L BLDG. CORPORATION 
SHUTTLEWORTH CO., CONTRS. 


one 





SPECIALLY PRICED 
FOR 


Small Homes 


A new high-capacity 
DEWEY-SHEPARD Boiler 











UNIT 


Here’s the first real answer to today’s small-home heating 
problem! The new Dewey-Shepard high-capacity horizontal steel 
boiler is particularly well adapted for baseboard or panel hot- 
water heating, and priced to make this type of heating available 
on low-cost housing. Can be fired interchangeably with gun-type 
oil burner or gas-fired unit (for LP, manufactured, or natural gas). 
Typical installation in Windsor Village, Indianapolis—see top 
illustration. Maximum capacity, 70,000 Btu. Boiler proper is 
cylindrical and can be furnished with or without jacket. Outside 
jacket dimensions, 18” wide, 18” high, 39” long, with burner 
equipment projecting. Also available: Gas- or oil-fired boilers and 
water heaters with capacities from 95,000 to 600,000 Btu. 


Get complete specifications and prices from 
your Wholesaler. Or write direct to: 


DEWEY-SHEPARD BOILER CO. 


1311 N. CAPITOL AVE., INDIANAPOLIS 2, IND. 
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_ COMPLETE BULLETIN 
FLOWLINE 


TRADE MARK 


& Stainless Steel 
Fittings 























ae, 


Write for Bulletin S-310 which 

1965 gives specifications and list prices of the 

world’s most complete line of stainless 

welding fittings, made by specialists hav- 

STOCK ITE MS ing almost two decades of experience in 
to match pipe and tub- 
ing of various wall 


their manufacture. 

FLOWLINE stainless welding fittings are 
thicknesses in sizes 
from 34° through 


made of forged or rolled stock—no cast- 

ings are used. The ends are accurately 

machine tool cut—fittings of wall thick- 

ness over .083" are beveled to 37'%° with 

approximately 1/16” straight face; those 

with wall thickness of .083" or lighter 

ae : are cut straight, not beveled. The fittings 
12-, in three Stainless are annealed, cleaned, and passivated for 
maximum corrosion resistance. Each fit- 

Types— 304, 316, 347. ting is stamped for permanent identifica- 
tion of analysis and other pertinent data. 


ee 
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AML2 
GRILLES 


Stamped metal grilles in many designs, sizes to 
order, for all purposes—air conditioning, ventilating, 
radiator enclosure, or concealment. In _ steel (or 
stainless), aluminum, brass, or bronze. Finished in 
prime, or special finishes or platings. Catalog “G” 
shows all designs, with dimensions, opening sizes, 
full scale details. Sent on request. 


THE AUER REGISTER COMPANY cieveiand 14, fig 


















No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 
—developed for war needs— now 
meets all requirements on installa- 
tions of all sizes. Easily applied, 
dries quickly, requires no painting. 
Write for Bulletin #14. 


THEARABOLMANUFACTURING Co. 
110 East 42nd St., New York 17, N. Y. 
1835 S. 54th Ave., Chicago 50, Ill. 
1950 16th St., San Francisco 3, Cal. 
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C. W. Colby of Whitewater, Wisconsin, has been elected 
executive vice president and a director of Thermek Corp, 
of Chicago. Mr. Colby designed and supervised the in. 
stallation of the largest single application of oil furnaces 
in 57 buildings of Mount Holyoke College at Holyoke, Mass, 
He des:gned and supervised the installation of the largest 
single radiant heating system in the world in the Kankakee 
plant of the A. O. Smith Corp. 

During recent years Mr. Colby has been head of heating 
research for A. O. Smith of Milwaukee in charge of the 
Whitewater Laboratory. The Laboratory facilities at 
Whitewater, by arrangement with A. O. Smith Corp., are 
now available to Thermek and its licensees. 








Canadian Degree-Days for May, 1949* 




















| , 
May ult oe oe 31 
City 

| 1949t | Normal 1948-49 Normal 
Calgary, Alta. ............ 375 480 9358 9111 
Charlottetown, P.E.1. .... 521 536 7700 8263 
Crescent Valley, B. C... 291 403 8109 7731 
Edmonton, Alta. .........- 375 428 10,016 9797 
Fort William, Ont. ...... 552 567 9550 10,045 
Grand Prairie, Alta. .... 499 505 10,931 10,122 
Halifax, N. S. .............- 484 493 6710 7395 
London, Ont. ............-- 252 307 6703 7275 
Medicine Hat, Alta....... 243 301 8835 8495 
Moncton, N. B. .........- 465 474 7907 8568 
Montreal, P. Q. .........- 309 325 7299 8413 
North Bay, Ont. .........- 471 434 8842 9180 
Ottawa, Ont. .............. 330 310 7720 8674 
Penticton, B. C. .......... 202 273 7125 6346 
Porqu.s Junction, Ont... 598 558 10,152 =+11,144 
Prince George, B. C..... 477 490 9817 8996 
Quebec City, P. Q......... 347 428 7823 9276 
Regina, Sask. .............. 332 434 10,592 + 10,891 
St. John, N. B. ..........-- 499 505 7294 8081 
Saskatoon, Sask. ........ 346 397 10,694 10,616 
Toronto, Ont. .............. 243 341 6116 7236 
Vancouver, B. C. ........ 301 326 5897 5303 
Victoria, B. C. ............ 301 366 5254 4935 
Windsor, Ont. ...........- 205 251 5886 6705 
Winnipeg, Man. .......... 370 397 10,326 10,841 
*These data are supplied through the courtesy of the Meteorological Division, 

Air Service Branch, Department of Transport, Canada. 
tThere figures were not available at the time last month’s issue went to 


press. 








COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


AUTOMOTIVE ENGINEERS MEETING—SAE National West 
Coast Meeting, at Multnomah Hotel, Portland, Ore. John A. C. 
Warner, secretary, Society of Automotive Engineers, 29 W. 
39th St., New York 18, N. Y............... AUGUST 15-17, 1949. 


INSTRUMENT CONVENTION—Fourth National Instrument 
conference and exhibit of the Instrument Society of America, 
at Municipal Auditorium, St. Louis, Mo. John McCaffery, 
assistant executive secretary of Society, 1117 Wolfendale St., 
Pittsburgh 12, Pa................2...22...--.- SEPTEMBER 12-16, 1949. 
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PLUMBING AND HEATING MEETING—Annual meeting of 
the Plumbing and Heating Industries Bureau, at Palmer House, 
Chicago, Ill. Norman J. Radder, secretary of Bureau, 35 E. 
Wacker Dr., Chicago 1, Ill. ................-------- OCTOBER 5, 1949. 


WELDING AND METALS MEETING—1949 annual meeting of 
the American Welding Society, in conjunction with the National 


Metals Congress, tentatively at Cleveland Hotel, Cleveland, 
Ohio. Secretary of Society, 33 W. 39th St., New York 18, 
Dh i. sctetihininnntsinniaisininistisihiikessiimniiintibiinaiimnasanniiil OCTOBER 16, 1949. 


AGA CONVENTION—1949 annual convention, American Gas 
Association, at Chicago, Ill. For details, contact secretary, 
AGA, 420 Lexington Ave., New York 17, N. Y. 

snide iiedecieetaiiaitanibccaniasniitaabeainide OCTOBER 17-20, 1949. 


PUBLIC HEALTH MEETING—77th annual meeting of the 
American Public Health Association, and meetings of related 
organizations, at the Hotels Statler and New Yorker, New York 
City. Dr. Reginald M. Atwater, executive secretary of the 
Association, 1790 Broadway, New York, N. Y. 

scininmnnasinasinadiiblbilihnanlieniitaiicianunncantiaiel OCTOBER 24-28, 1949. 


ENGINEERING AND POWER EXPOSITION—Ninth midwest and 
power exposition, at Navy Pier, Chicago, III. George E. Pfisterer, 
308 W. Washington St., Chicago, managing director. 

cetastnscsniaiiiuninaiiliiasincaiieninaiadiaimaniiaeil NOVEMBER 11-16, 1949. 


REFRIGERATION SERVICE CONVENTION—12th annual con- 
vention, Refrigeration Service Engineers Society, at The Am- 
bassador and Ritz Carlton hotels, Atlantic City, N. J., in 
conjunction with 6th All-Industry Refrigeration and Air Con- 
ditioning Exposition. W. Vernon Brumbaugh, executive secre- 
tary of REMA,; 1346 Connecticut Ave., N.W., Washington 6, 
Ie ie - setearcccninsennsisarnesivnneniilidevsntieaniensiniieitil NOVEMBER 13- 16, 1949. 


REFRIGERATION SHOW—<6th All-Industry Refrigeration and 
Air Conditioning Exposition, at Atlantic City, New Jersey. 
R. K. Hanson, show director, REMA, 1107 Clark Building, 
Pittsburgh 22, Pennsylvania. ............ NOVEMBER 14-18, 1949. 


INDUSTRIAL HYGIENE MEETING—14th annual meeting and 
professional conferences of Industrial Hygiene Foundation, at 
Mellon Institute, Pittsburgh, Pa. Secretary of Foundation, 4400 
Fifth Ave., Pittsburgh, Pa. .............. NOVEMBER 16-18, 1949. 


CHEMICAL EXPOSITION—22nd exposition of Chemical In- 
dustries, at Grand Central Palace, New York. Charles F. Roth, 
manager of the International Exposition Company, Grand 
Central Palace, New York 17, N. Y. 

sacieniieiclelpitiniinidiniiniiidl NOVEMBER 28—DECEMBER 3, 1949. 


ASRE CONVENTION—46th annual convention, American So- 
ciety of Refrigerating Engineers, at Edgewater Beach Hotel, 
Chicago, Ill. M. C. Turpin, secretary of Societv, 40 W. 40th 
St., New York 18, N.Y. ........---..-----e00- DECEMBER 4-7, 1949. 


PLANT MAINTENANCE SHOW AND CONFERENCE — First 
plant maintenance show and conference, in the Auditorium, 
Cleveland, Ohio. Clapp & Poliak, Inc., 350 Fifth Ave., New 
York 1,N. Y., exposition management...JANUARY 16-19, 1950. 


HEATING AND VENTILATING MEETING—S56th annual meet- 
ing of the American Society of Heating and Ventilating 
Engineers, at Dallas, Tex. A. V. Hutchinson, secretary, 51 
Madison Ave., New York 10, N. Y.....JANUARY 23 26, 1950. 


HEATING AND VENTILATING SHOW—Southwest Air Con- 
ditioning Exposition of the International Heating and Ventilat- 
ing Exposition, State Fair Grounds, Dallas, Texas, under the 
auspices of the American Society of Heating and Ventilating 
Engineers. Charles F. Roth, manager of the International 
Exposition Company, Grand Central Palace, New York 17, 
UR icici ticuctiialeiinielcainaatapaaal JANUARY 23-27, 1950. 


CONTRACTORS MEETING—1950 annual meeting of the 
Heating, Piping, and Air Cond.tioning Contractors National 
Association at St. Francis Hotel, San Francisco, Calif. Sec- 
retary, of Association, 1250 Avenue of the Americas, New 
. gg OE, Re enn MAY 8-12, 1950. 
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SAVE TIME — Nicholson Steam Traps Require 


NO CHANGE 


of Valve 


or Seat 
O to 225 Lbs. 





















AHV 


Nicholson steam traps 
save the time and 
== trouble of adjusting 
valves for varying 
pressures. This feature substantially speeds main- 
tenance and production. Made of hardened stainless 
steel, the valve is extra large, resulting in from 2 to 
6 times average drainage capacity. Both valve and 
seat are renewable. The fast action of Nicholson 
traps prevents waterlogging. Installations have in- 
creased production of cooking kettles, for example, as 
much as 30%. Widely specified for preventing dam- 
age to thin gauges. Eliminate “‘cold blow” in unit 
heaters. 5 types for every application. Size 4” to 

2”; pressure to 225 pounds. BULLETIN 1047. 
199 OREGON STREET 


W.H. NICHOLSON & CO. Wi cteistrne: “Pa. 


Valves x Trups 


Type AU \ 


«x Steam Specialties 

































every day 
when you bend pipe 
with a 


TAL 


B ondiee 


Work goes faster when you bend 
on the job — either original in- 
stallation, radiant heat or re- 
pair. Fewer joints to leak in the 
future, less friction, more satis- 
faction for your customers and 
a bigger profit for you. Do as 
hundreds everywhere are al- 
ready doing. Write for illus- 
trated data bulletin. Dept. '7 


Tal Bender, Inc. 












